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EDITOR'S    PREFACE 

THIS  series  of  monographs  will  embody  the  results  of 
experimental  research  conducted  for  the  most  part,  though 
not  of  necessity  exclusively,  in  connection  with  the  psycho- 
logical laboratory  of  the  University  of  Pennsylvania.  These 
monographs  will  appear  under  the  title  of  Experimental 
Studies  in  Psychology  and  Pedagogy. 

The  following  report  of  the  results  of  Dr.  Cornman's 
investigation  of  the  relation  of  the  acquired  habit  of  accurate 
written  spelling  to  the  method  of  instruction,  the  age  and 
intellectual  status  of  the  pupils,  and  to  other  psychological 
and  pedagogical  factors,  is  presented  as  the  first  number 
of  the  series. 

The  second  number,  on  The  Sensation  of  Pain  and  the 
Theory  of  the  Specific  Sense  Energies,  appears  simultaneously 
with  this  present  monograph. 

LIGHTNER   WITMER. 

UNIVERSITY  OF  PENNSYLVANIA. 
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SPELLING  IN  THE  ELEMENTAEY 
SCHOOL 

INTRODUCTION 

SPELLING  not  only  has  always  held  an  undisputed  place  as  a 
special  branch  of  instruction  in  schools,  but  has  been  given 
great  consideration  as  one  of  the  most  important  and  essen- 
tial subjects  of  the  whole  curriculum.  Indeed,  in  popular  and 
also  professional  esteem,  it  has  ranked  as  coordinate  with  the 
time-honored  three  R's.  That  we  do  not  hear  of  four  rather 
than  three  cardinal  branches  of  the  common-school  require- 
ments may  probably  be  ascribed  rather  to  the  accident  of 
alliteration  and  a  popular  appreciation  of  the  perfection  of 
the  number  three,  than  to  any  underestimation  of  the  relative 
value  of  spelling  as  a  fundamental  of  an  elementary  educa- 
tion. The  failure  to  give  it  specific  mention  in  the  common 
formula  is  apt  to  be  explained  by  a  reference  to  its  implicit 
recognition  and  estimation  in  the  places  assigned  reading  and 
writing. 

The  generally  high  appreciation  of  accurate  spelling  is  evi- 
denced not  only  in  the  prominence  accorded  the  subject  in 
elementary  schools,  but  also  in  the  frequent  employment  of 
relative  accuracy  and  facility  in  spelling  as  a  measure  of  the 
educational  status  of  the  individual.  The  badly  spelled  letter 
is  apt  to  be  regarded  as  an  unmistakable  sign  of  illiteracy,-  and 
even  when  internal  evidences  of  culture  exclude  such  a  charge, 
the  orthographical  blunders  are  deemed  at  least  significant  of 
a  partially  defective  education,  or  of  a  neglect  of  essentials 
that  is  almost  morally  reprehensible.  It  is  true  that  one  often 
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hears  highly  cultured  people  laughingly  detail  their  difficulties 
with  the  orthography  of  this  or  that  particularly  difficult  or 
confusing  word,  but  the  sin  of  actual  commission  is  not  so 
lightly  regarded ;  it  is,  in  fact,  more  frequently  the  occasion  of 
a  deeper  chagrin  than  would  be  excited  by  a  fault  intrinsically 
less  venial  in  character.  Were  the  same  care  exercised  with 
the  details  of  vocal  language  that  is  given  to  those  of  the  written, 
there  probably  would  be  much  less  complaint  than  now  obtains 
of  American  phonetic  barbarisms. 

Whether  perfection  in  spelling  is  so  desirable  or  attainable  as 
an  ideal  of  instruction  that  it  should  continue  to  hold  its  pres- 
ent exalted  place  in  the  popular  consciousness  and  in  the  mind  of 
the  professional  pedagogue,  is  another  and  important  question 
which  will  be  given  some  attention  later ;  but  that  it  does  hold 
such  place  is  evidenced  not  only  by  such  general  considerations 
as  have  been  just  mentioned,  but  by  matters  of  fact  easily  acces- 
sible to  any  one  sufficiently  interested  to  inquire.  The  time 
actually  devoted  to  special  instruction  in  spelling,  as  given  upon 
daily  school  programmes,  ranges  from  ten  minutes  to  an  hour, 
the  latter  being  more  than  one  fifth  of  the  available  time  for 
instruction,  and  the  spelling  lesson  is  almost  invariably  one  of 
the  "  staples  "  for  home  study  when  such  work  is  required  of 
pupils.  The  great  number  of  spelling  books  put  forth  each 
year  by  the  publishers  of  text-books  is  another  significant 
index  of  the  time,  thought,  energy,  and  money  expended  in 
meeting  this  demand  of  the  schools. 

The  interests  of  orthography  are  also  carefully  and  zealously 
guarded  by  Boards  of  Education.  While  such  bodies,  as  a  rule, 
represent  popular  rather  than  professional  opinion  in  pedagogi- 
cal matters,  they  are  potent  influences  in  the  determination  of 
the  practical  conduct  of  the  schools  under  their  jurisdiction. 
The  Board  of  Education  of  a  large  city  becoming  alarmed  lest 
the  "  necessities  "  of  education  are  being  subordinated  to  alleged 
educational  luxuries,  is  a  periodic  occurrence.  One  of  the  com- 
mon indictments  of  the  work  of  the  schools  is  that  the  pupils 
are  lamentably  poor  spellers,  however  great  their  capabilities 
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may  be  in  drawing,  music,  and  other  branches.  The  result  of 
such  agitation  is  usually  the  placing  of  additional  emphasis 
upon  the  spelling  drill  and  general  instruction  in  spelling  by 
the  schools  thus  criticised. 

I  have  no  intention,  in  this  connection,  to  discuss  either 
the  justification  of  the  indictment  or  the  value  of  the  remedial 
measures  that  are  suggested  or  applied.  The  facts  are  cited 
merely  as  additional  evidence  of  the  views  that  obtain  upon 
the  subject  and  of  the  position  of  orthography  in  the  schools 
affected  by  them.  It  should  be  said,  however,  that  these  views 
reflect,  as  a  rule,  nothing  more  than  hasty  judgments  aroused 
by  superficial  examination  of  the  facts,  and  influenced  by  the 
many  preconceptions  and  prejudices  apt  to  be  associated  with 
opinions  upon  a  subject  of  universal  interest,  and  upon  which 
every  one  deems  himself  competent  to  decide.  It  is  even  to 
be  regretted  that  the  mere  opinions  and  personal  judgments 
of  the  enlightened  professional  pedagogue  are  allowed  to  influ- 
ence so  strongly  the  practical  workings  of  the  schoolroom  in 
cases  where  it  is  possible  to  reduce  expressions  of  opinion  to 
matters  of  fact  by  a  not  too  laborious  investigation.  I  do  not 
presume  to  assert  that  in  all  matters  of  educational  practice  we 
shall  ever  be  able  so  to  determine  the  facts  that  we  may  be  freed 
from  acting  in  subservience  to  enlightened  albeit  unverified 
opinion ;  but  some  problems  of  education  give  ready  answer  to 
statistical  inquiry,  and  such  answers  when  determined  should 
be  accorded  very  respectful  consideration  before  the  adoption 
or  rejection  of  changes  in  the  school  regime. 

Yet  recourse  to  statistical  or  experimental  investigation,  even 
if  only  to  aid  in  the  solution  of  purely  local  questions,  is  singu- 
larly rare.1  This  is  all  the  more  remarkable  in  view  of  the 

1  An  instance  of  the  practical  value  of  such  inquiry  may  fittingly  be  men- 
tioned in  this  connection.  The  Philadelphia  school  system  having  been  criti- 
cised for  its  inefficiency  in  certain  particulars,  poor  spelling  of  the  pupils  being 
one  of  the  alleged  defective  results,  data  based  upon  the  results  of  some  very 
simple  but  thorough  tests  were  submitted  to  the  consideration  of  a  committee. 
This  was,  perhaps,  the  most  valuable  of  all  the  evidence  of  a  careful  and 
extended  investigation,  and  aided  materially  in  forming  the  opinions  and 
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facility  with  which  such  investigations  may  be  pursued  in  this 
particular  field  of  inquiry.  Even  the  important  movement  for 
spelling  reform  does  not  seem  to  have  stimulated  experimental 
investigations  of  the  problems  presented  by  the  necessities  of 
teaching.  In  a  very  complete  bibliography  of  spelling  reform, 
which  includes  articles  upon  all  questions  of  even  indirect 
relationship  to  the  general  one,  I  find  no  citation  of  any  such 
research.1 

The  failure  to  attempt  statistical  research  upon  certain 
pedagogical  questions  may  readily  be  explained  by  the  almost 
insuperable  difficulties  involved  in  the  undertaking.  With 
spelling,  however,  it  is  an  easy  matter  to  gather  from  a  group 
of  children  supplied  with  paper  and  pencil,  material  for 
exhaustive  analysis.  The  data  may  be  readily  given  quantified 
expression,  and  when  studied  with  reference  to  age,  sex,  mental 
and  physical  status,  and  environmental  conditions  (social  and 
pedagogical),  may  be  made  to  yield  important  contributions  to 
both  psychology  and  pedagogy. 

From  the  pedagogic  standpoint  this  neglect  of  inductive 
inquiry  cannot  be  due  to  the  belief  that  the  solution  of  the 
problem  has  been  practically  determined.  The  difficulties  of 
English  spelling  have  always  been  proverbial,  and  there  has 
been  much  a  priori  reasoning  upon  methods  of  teaching  it, 
resulting  now  in  the  adoption  of  special  methods,  and  again  in 
reversion  to  the  practices  which  these  methods  had  superseded. 
The  spelling  book,  for  example,  has  been  from  time  to  time 
banished  from  the  schoolroom,  only  to  be  re-admitted  at  the 
dictation  of  new  educational  fashions,  or  perhaps  from  sincere 
effort  at  intelligent  reform.  But  these  extremes  of  practice 
have  been  resorted  to  without  sufficiently  careful  and  extended 
investigation  of  the  facts  of  experience. 

determining  the  findings  of  the  committee.  See  Annual  Report  of  Superintend- 
ent Philadelphia  Schools,  1896,  and  "Psychology  of  Spelling,"  by  Lightner 
Witmer,  New  York  School  Journal,  September  12,  1896. 

1  "  Bibliography  of  Spelling  Reform,"  by  Robert  M.  Pierce,  Journal  of 
Communication,  Chicago,  March  and  November,  1898. 
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One  extensive  statistical  inquiry,  however,  has  been  con- 
ducted by  Dr.  J.  M.  Rice.1  Conspicuous  not  only  for  the 
singularity  of  its  presence  within  the  field  of  pedagogical  dis- 
cussion, but  equally  so  for  the  skill  and  discernment  with  which 
it  was  carried  to  a  conclusion,  this  investigation  has  done  much 
to  clear  up  vague  opinions  as  to  the  place  of  spelling  in  the 
elementary  school,  and  to  establish  many  important  facts  con- 
cerning the  effect  of  the  age,  environment,  etc.,  of  the  pupil, 
and  of  the  methods  and  other  factors  of  teaching  upon  the 
results  of  instruction.  The  writer  has  found  this  investigation 
very  suggestive,  and  has  employed  some  of  Dr.  Rice's  tests  in 
experiments  to  be  described  later. 

The  phenomena  of  spelling  offer  material  for  psychological 
investigation  and  analysis,  apart  from  any  pedagogical  applica- 
tion. Spelling,  whether  oral  or  written,  depends  upon  the  asso- 
ciation of  certain  arbitrary  symbols  obtained  through  one  or 
more  sense  channels,  the  subsequent  recall  of  these  symbols  in 
a  conventional  order  and  the  expression  of  this  ordered  group 
of  symbols  by  some  form  of  motor  activity.  Spelling  is  a 
sensori-motor  habit  which  expresses  itself  in  every  concrete 
instance  of  the  spelling  of  a  word  as  a  synthetized  motorial 
reaction  following,  at  more  or  less  remote  temporal  intervals, 
certain  complicated  sensory  stimulations.  Errors  in  orthog- 
raphy are  more  instructive  than  the  correctly  spelled  words. 
Granting  that  a  child  has  at  some  time  seen,  or  heard,  or  other- 
wise received  sensory  impressions  of  the  constituent  elements 
of  a  word  in  their  proper  order,  a  misspelling  of  such  word  may 
be  viewed  as  a  mild  form  of  aphasia,  using  that  term  in  its 
broadest  signification,  as  any  disturbance,  however  slight  or 
temporary,  of  the  function  of  language.  This  question  will 
be  treated  more  in  detail  in  the  consideration  of  the  various 
classes  of  spelling  errors. 

Enough  has  been  said  in  the  foregoing  pages  to  emphasize 
sufficiently:  (a)  the  great  importance  ascribed  to  spelling  and 
the  consequently  large  expenditure  of  time,  money,  and  energy 
1  "The  Futility  of  the  Spelling  Grind,"  Forum,  April  and  June,  1897. 
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devoted  to  this  branch  of  school  instruction;  (b)  the  lack  of 
definite  and  reliable  information  concerning  the  factors  and 
results  of  this  training,  and  the  necessity,  .therefore,  from  the 
pedagogical  point  of  view,  of  careful  inductive  inquiry  that 
the  most  economic  disposition  of  the  educational  forces  may 
be  made  to  secure  the  largest  results ;  (c)  the  independent 
psychological  interest  that  may  attach  to  experimental  and 
statistical  research  in  this  field. 


PART  I 

THE   VARIATION   OF   THE    NORMAL    OF    ACCURACY    FOR  AGE, 
SEX,  SCHOOL  GRADE,  AND  GENERAL  MENTAL  CAPACITY 

THE  material  upon  which  the  present  statistical  study  is 
Jbased  was  collected  from  pupils  of  several  Philadelphia  schools 
and  embraces  the  following  kinds  of  tests: 

1.  Lists  of  spontaneously  selected  words  —  the  maximum 
number  that  could  be  written  in  fifteen  minutes. 

2.  Lists  of  specially  selected  words  written  in  vertical  col- 
umns from  the  dictation  of  the  teacher. 

3.  Series  of    short    sentences    (containing    selected    words) 
written  from  the  dictation  of  the  teacher. 

4.  Spelling  papers  of  the  regular  term   examination  set  by 
the  superintendent  of  schools. 

5.  Compositions  and  other  written  exercises  of   the  regular 
schoolroom  work. 

To  obtain  the  lists  of  spontaneously  selected  words,  the  pupils 
were  given  conveniently  prepared  slips  of  paper  and  told  to 
begin  at  a  given  signal  and  write  as  many  words  as  they  could, 
using  any  words  at  all  that  "they  might  happen  to  think  of." 
The  words  were  written  in  vertical  columns,  and  at  the  end  of 
fifteen  minutes  the  signal  to  stop  writing  was  given  and  the 
papers  were  collected.  The  papers  were  written  by  the  pupils 
of  the  third-  to  the  eighth-year  classes,  inclusive.  Several  such 
series  of  papers  were  taken,  —  one  at  the  Foxchase  School,  by 
the  principal,  Dr.  Oscar  Gerson,  at  the  end  of  the  school  year, 
June,  1896 ;  and  at  the  Northwest  School  a  series  was  taken 
at  the  end  of  the  school  term  for  three  successive  years,  viz. : 
June,  1896,  June,  1897,  and  June,  1898. 
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Though  these  papers  were  not  secured  originally  for  a 
spelling  investigation,  they  lend  themselves  readily  to  this 
purpose.  Moreover,  owing  to  the  conditions  of  the  test,  they 
afford  some  specially  interesting  data,  and  have,  therefore,  a 
peculiar  value  as  compared  with  the  usual  spelling  statistics. 
The  latter  are  generally  based  upon  lists  of  words  selected  by 
the  examiner ;  by  the  conditions  of  the  test  here  described,  the 
pupils  were  compelled  to  select  the  words  from  their  individual 
vocabularies. 

The  object  of  the  experiment  having  been  to  give  as  much 
freedom  as  possible  to  the  flow  of  ideas,  the  pupils  were 
informed  that  the  test  was  in  no  sense  a  test  of  scholarship, 
and  were  directed  to  write  as  fast  as  they  could.  An  exami- 
nation of  the  papers  has  shown  that  these  directions  produced 
the  desired  result,  viz. :  a  list  of  words  freely  chosen  and  repre- 
sentative of  the  dominant  idea  groups  in  the  subjects'  minds. 
But  when  it  was  decided  to  examine  the  orthography  of  these 
papers,  it  was  thought  that  the  conditions  under  which  they 
were  obtained  were  so  unfavorable  to  legible  writing  and  cor- 
rect spelling  that  the  percentage  of  mistakes  would  be  very 
high.  The  results  have  shown  this  very  natural  assumption 
to  have  been  wrong.  Though  some  of  the  papers  show  the 
effects  of  an  attempt  to  write  as  rapidly  as  possible,  legibility 
as  well  as  sense  (the  latter  measured  by  the  general  character 
of  words  selected  and  the  greater  or  less  use  of  mere  nonsense 
words  or  syllables)  being  completely  subordinated  to  the  evi- 
dent purpose  of  writing  a  great  number  of  words,  yet,  on  the 
whole,  the  percentage  of  orthographical  errors,  illegible  and 
nonsense  words  is  very  small.  In  all  the  series  taken  the 
percentage  of  correctly  spelled  words  ranged  from  89^  in  the 
third-year  classes  to  over  99^>  in  those  of  the  eighth  year, 
while  the  illegible  or  nonsense  words  are  but  a  fraction  of 
one  per  cent  of  the  total  number  written. 

Great  care  was  had  to  secure  uniformity  of  conditions  in 
taking  the  several  series  of  fifteen-minute  lists.  Some  pre- 
liminary experimentation  had  shown  that  extreme  precautions 
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were  necessary  if  the  results  obtained  were  to  be  regarded  as 
at  all  comparable  inter  se.  A  slight  difference  in  the  word- 
ing of  the  directions  given  to  the  subjects  of  the  experiment, 
or  even  in  the  manner  of  the  experimenter,  produces  notable 
differences  in  the  character  of  the  series  written.  To  limit  as 
far  as  possible  the  influence  of  this  personal  variation,  a  simple 
set  of  explicit  directions,  as  short  as  was  consistent  with  clear- 
ness and  as  free  as  possible  from  the  influence  of  suggestion, 
was  prepared  and  was  read  to  those  participating  in  the  test. 
That  the  directions  met  these  requirements  is  evidenced  by  the 
fact  that  out  of  more  than  fifteen  hundred  papers,  less  than  a 
dozen  were  rejected  because  of  the  pupils'  evident  misappre- 
hension of  the  conditions  of  the  test. 

The  several  series  from  the  Northwest  School  were  taken 
each  year  by  myself,  as  it  seemed  inadvisable  to  have  the  class 
teachers  make  the  tests,  even  though  they  would  have  been 
limited  to  the  reading  of  the  printed  directions.  Dr.  Gerson 
conducted  the  collection  of  material  in  the  Foxchase  School. 
Further  uniformity  was  secured  by  taking  the  several  series 
at  about  the  same  time  of  year,  towards  the  close  of  the  school 
term  in  June,  and  by  using  the  same  kind  of  materials  for 
making  the  lists  —  lead  pencils  and  specially  prepared  sheets  of 
paper.  Although  the  majority  of  the  subjects  of  the  first  test 
participated  in  those  of  each  successive  year,  yet  they  had  been 
advanced  each  year  to  the  next  higher  grade.  The  personnel 
of  each  class  of  a  large  school  changes  also  more  or  less  during 
the  year  by  the  withdrawal  of  some  pupils  and  the  entrance 
of  others.  In  comparing,  then,  the  results  of  the  three  suc- 
cessive tests  of  the  Northwest  School  with  one  another,  these 
facts  are  to  be  borne  in  mind.  That  is,  variations  in  the  aver- 
age results  must  be  attributed,  in  some  part  at  least,  to  the 
variations  in  the  composition  of  the  classes  furnishing  the 
word  lists. 

The  collated  results  of  the  several  series  are  exhibited  in 
Tables  I  to  IX  (Appendix,  pp.  71-75).  In  Tables  III,  V,  and 
VII  the  boys'  and  girls'  papers  have  been  treated  separately 
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that  sex  differences  might  be  studied.  In  the  other  tables  the 
results  have  been  collated  for  the  entire  number  of  pupils  in  a 
class  irrespective  of  sex.  The  small  number  of  pupils  in  the 
classes  of  the  Foxchase  School  and  the  unequal  distribution  of 
boys  and  girls  rendered  it  unprofitable  to  analyze  their  results 
in  separate  tables. 

A  brief  reference  to  Table  II  (Appendix,  p.  71)  will  serve 
to  indicate  the  significance  of  the  arrangement  of  all  the  tables. 
It  will  be  seen  that  in  the  third  b  grade  —  the  lowest  grade 
tested  —  35  pupils  were  of  the  average  age  9.9  years ;  that  they 
wrote  2966  words,  or  an  average  of  84  words  per  pupil ;  that 
94^>  of  the  words  were  spelled  correctly;  that  of  all  the  words 
written  4  were  illegible,  and  that  25  nonsense  words  occurred. 
In  the  highest  grade,  the  eighth  school  year,  70  pupils  of  the 
average  age  of  14.7  years  wrote  15,211  words,  or  217  words 
per  pupil.  Of  these  words  98.9^  were  spelled  correctly,  10 
were  illegible,  and  6  were  nonsense  words.  Further  examina- 
tion of  all  the  tables  shows,  on  the  whole,  a  gradual  increase 
from  grade  to  grade  both  in  the  number  of  words  written  and 
in  the  percentage  of  correctness. 

Comparison  of  the  results  of  all  the  tests  shows  a  remarkably 
small  variation  in  the  average  spelling  accuracy  from  year  to 
year.  The  average  of  the  school  percentages  of  Tables  I,  II, 
IV,  and  VI  is  95.57^,  with  an  average  variation  of  .62^o.  If 
the  three  tests  of  the  Northwest  School  be  averaged  the  variation 
is  still  less.  The  averages  are  95.9,  Table  II ;  94.9,  Table  IV; 
95.0,  Table  VI  —  average  of  95.26/c,  average  variation  .42/o. 

The  relatively  large  number  of  girls  represented  in  the  total 
of  Table  I  (71  girls  to  24  boys)  may  account  for  the  variation 
of  that  result  from  the  results  of  the  other  tables.  Comparing 
that  result  with  the  averages  for  the  girls  only  of  the  other 
tables,  we  have  96.5,  Table  I ;  96.8,  Table  III;  96.1,  Table  V; 
96.3,  Table  VII  =  average  96.42/c,  average  variation  .22/o  —  a 
very  close  accordance  of  results. 

The  average  number  of  words  written,  158  and  152  respec- 
tively of  Tables  I  and  II,  closely  approximate.  The  second  and 
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third  tests  with  the  pupils  of  the  Northwest  School  give  173 
and  179  as  the  average  number  of  words.  As  was  said  above, 
a  large  majority  of  the  pupils  that  took  the  first  test  partici- 
pated also  in  the  others.  That  the  experiment  was  not  a 
new  one  will  account  for  the  increase  in  the  number  of  words 
written;  for  though  the  successive  tests  were  taken  without 
any  reference  being  made  to  the  preceding  ones,  the  pupils 
probably  tried  to  outdo  their  former  efforts. 

The  relations  above  discussed  which  obtain  between  the 
average  results  of  the  several  tests  when  the  whole  school  is 
taken  as  the  basis  of  calculation  are  paralleled  by  those  dis- 
closed when  the  several  school  grades  are  the  units  of  com- 
parison. The  average  variation  is  extremely  small  both  for 
the  number  of  words  written  and  for  the  percentage  of 
correctness.  This  is  especially  remarkable  if  Tables  IV  and 
VI  or  Tables  V  and  VII  be  compared  in  detail.  These  tables 
represent  results  of  tests  of  June,  1897,  and  June,  1898,  taken, 
as  before  explained,  under  more  nearly  identical  conditions  than 
were  the  others. 

In  Table  VIII  (Appendix,  p.  74),  results  of  the  three  suc- 
cessive tests  of  the  Northwest  School  are  collated  to  show  the 
average  results  of  the  three  tests  and  their  variations  from  the 
average.  In  Table  IX  the  results  of  the  three  tests  are  treated 
in  the  same  manner  for  the  boys  and  girls  separately.  The 
median  values  of  the  three  sets  of  results  are  used  in  these 
tables  in  preference  to  the  arithmetical  mean. 

From  Table  VIII  it  may  be  seen,  e.g.,  that  eighth-year  pupils 
wrote  on  the  average  226  words ;  that  the  three  tests  varied 
from  this  result  on  the  average  by  18.6  words ;  that  97.9^)  of 
the  words  were  correctly  spelled  and  that  in  three  tests  an 
average  variation  from  this  of  .6J&  occurred.  The  average  of 
all  the  tests  for  all  the  pupils  was  173  words,  the  several  tests 
varying  on  the  average  9  words  from  this  result,  while  the 
corresponding  percentage  of  correctness  was  95.0,  with  an  aver- 
age variation  of  .33^).  There  is  a  very  regular  increase  from 
grade  to  grade  in  both  rate  of  writing  and  accuracy  of  spelling, 
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but  this  is  not  paralleled  by  any  such  regular  increase  in 
steadiness  of  repeated  performances  of  which  the  values  of 
the  average  variations  may  be  taken  as  measures.  The  lowest 
school  grade,  third  6,  which  varied  least  in  number  of  words 
(2.6  words),  gave  the  largest  variable  error  in  spelling  per 
cent  (1.43J6).  But  though  no  regular  increase  or  decrease 
in  steadiness  of  result  may  be  seen  from  grade  to  grade, 
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FIG.  1.    Data  for  these  curves  in  Table  IX. 
Average  number  of  words  :  777  boys,  79  to  245 ;  780  girls,  81  to  212. 

the  average  variations  for  each  grade  are  small.  This  would 
indicate  that  the  results  of  successive  tests  are  fairly  constant 
quantities;  the  results  of  a  subsequent  test  could  therefore 
be  predicted  for  any  one  grade  or  for  the  school  within  small 
limits  of  error. 

Table  IX  (Appendix,  p.  75)  discloses  some  interesting  sex 
differences.  The  boys  wrote  on  the  average  more  words  (boys, 
179 ;  girls,  169)  and  also  varied  less  in  the  successive  trials  than 
did  the  girls  (average  variation:  boys,  7.6;  girls,  10).  On  the 
other  hand,  the  girls  made  fewer  errors  in  spelling,  whether 
the  averages  by  grades  or  for  the  entire  school  be  considered 
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(for  the  latter :  girls,  96.3^  of  correctness  ;  boys,  93.8J&),  and 
varied  less  from  test  to  test  (average  variation :  girls,  .23^j  ; 
boys,  .56/o). 

The  accompanying  curves  present  graphically  some  of  the 
more  important  relations  which  are  to  be  found  in  the 
above  tabulations. 

In  Fig.  1,  the  half-yearly  and  yearly  intervals  between 
grades  are  laid  off  on  the  axis  of  abscissas,  the  number  of 
words  written  on  the  axis  of  ordinates.  The  curves  show  the 
general  superiority  of  the  boys  hi  rate  of  movement  as  meas- 
ured by  number  of  words  written,  both  in  absolute  number  of 
words  and  in  relative  regularity  of  gain  from  grade  to  grade. 
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FIG.  2.     Data  for  these  curves  in  Table  IX. 
Per  cent  spelled  correctly  :  777  boys,  89.6  to  97.3 ;  780  girls,  95.0  to  98.4. 

In  Fig.  2,  the  ordinates  represent  the  per  cent  correctly 
spelled.  The  curves  display  the  marked  superiority  of  the 
girls  in  both  accuracy  of  spelling  and  in  regularity  of  gain  from 
grade  to  grade. 

In  Fig.  3,  the  combined  results  of  the  three  series  of  tests 
(see  Table  VIII)  are  given  so  as  to  show  the  rate  of  increase 
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in  (a)  the  number  of  words  written,  (b)  correctness  of  spelling 
along  with  (c)  age.  The  last  (age)  shows  the  most  regular 
increase,  of  course,  but  the  others  parallel  it  very  closely, 
with  the  exception  of  a  slight  falling  off  in  the  work  of  the 
fifth-year  pupils. 

The  method  of  plotting  Fig.  3  was  as  follows:  the  half- 
yearly  and  yearly  intervals  between  grades  were  laid  off  on  the 
axis  of  abscissas.  An  ordinate  (at  8)  was  selected  to  represent 
the  difference  between  the  minimum  and  maximum  values  of 
each  item  (age,  number  of  words  written,  and  per  cent  spelled 
correctly)  to  be  recorded.  The  values  of  each  item  were  then 
plotted  within  the  limits  of  this  ordinate,  so  that  while  the 
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FIG.  3.    Data  for  these  curves  in  Table  VIII.    1557  pupils,  boys  and  girls. 

Per  cent  correct,  93.0  to  97.9.    Average  number  of  words,  77  to  226. 
Average  age,  9.7  to  14.8  years. 

curves  begin  together  at  the  lowest  grade  tested  and  end 
together  at  the  highest  grade,  they  diverge  at  intermediate 
points  as  their  values  vary  from  grade  to  grade.  The  same 
method  was  followed  in  plotting  the  curves  of  Figs.  4  and  5. 

Throughout  the  several  grades  the  words  chosen  seem  to 
be  fairly  representative  of  the  working  vocabularies  of  pupils 
of  different  ages.  Quite  difficult  proper  names  and  geograph- 
ical terms  were  written,  and  words  from  their  science  and  other 
lessons  appear.  This  will  be  made  sufficiently  evident  in  the 
section  which  deals  in  detail  with  the  spelling  errors.  The  rise 
in  the  spelling  curves  therefore  indicates  not  only  an  increased 
facility  in  spelling  the  shorter  words  of-  the  lower  grades,  but  also 
the  ability  to  spell  correctly  more  and  more  difficult  words. 
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The  words  written  by  the  higher  grade  pupils  being  longer 
require  a  greater  number  of  coordinated  movements  for  their 
execution.  The  increase  in  rate  of  movement  as  measured  by 
number  of  words  written  is  therefore  relatively  greater  than 
that  represented  in  the  tables  or  curves.  This  increase  in  rate 
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FIG.  4.    Data  for  these  curves  in  Table  IX. 
777  boys  :  per  cent  spelled  correctly,  89.6  to  97.3 ;  average  number  words,  79  to  245. 


Words 
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FIG.  5.    Data  for  these  curves  in  Table  IX. 
780  girls  :  per  cent  spelled  correctly,  94.6  to  98.4 ;  average  number  words,  81  to  212. 

is  a  complex  phenomenon  and  may  be  regarded  as  representa- 
tive, not  only  of  gain  in  manual  dexterity,  but  also  of  growth 
in  available  vocabulary  and  of  development  in  rapidity  of 
ideation. 

Figs.  3,  4,  and  5  disclose  a  certain  degree  of  correspondence 
between  rate  of  movement  and  correctness  of  spelling,  i.e.,  as 
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the  rate  of  movement  changes  there  is,  in  general,  a  correspond- 
ing fluctuation  in  the  spelling  curve,  though  growth  in  rate 
of  movement  shows,  on  the  whole,  a  somewhat  steadier  gain. 
This  would  seem  to  show  that  the  more  rapid  workers  are  also 
the  best  spellers.  This  result  seems  to  hold  as  between  boys 
(Fig.  4)  or  girls  (Fig.  5)  or  mixed  classes  (Fig.  3),  but  the 
converse  is  true  when  boys  and  girls  are  compared  with  each 
other.  If  this  rate  is  conditioned  by  facility  in  thinking  and  by 
richness  of  vocabulary  as  well  as  by  the  physiological  factor  of 
the  innervation  of  the  musculature  of  writing,  the  correspondence 
alluded  to  would  seem  to  indicate  a  certain  correlation  between 
general  mental  efficiency  and  correctness  of  spelling,  for  rapidity 
of  ideation  and  acquirement  of  large  vocabulary  are,  other  things 
equal,  criteria  of  intellectual  ability.  Dr.  Rice  arrives  at  the 
same  conclusion  as  the  result  of  a  direct  investigation  of  the 
question.  He  says,  "  The  lesson  to  be  learned  from  Table  No.  2 
[in  which  his  statistics  on  this  point  are  presented]  is,  that  an 
unusually  high  or  low  class  average  may  now  and  then  be 
accounted  for  by  an  exceptionally  bright  or  dull  set  of  pupils. 
Occasionally,  therefore,  the  teacher  may  be  allowed  to  plead 
'dull  pupils'  as  an  excuse  for  poor  results."1 

These  statements  could  be  confirmed  from  the  records  of 
some  of  the  classes  whose  results  are  presented  in  the  various 
tables.  Some  of  the  irregularities  of  the  spelling  curves  are  no 
doubt  to  be  attributed,  in  part  at  least,  to  the  unusual  segrega- 
tion of  exceptional  pupils  in  a  class.  Of  course  the  relation 
posited  is  only  a  general  one ;  the  exceptions  are  numerous  and 
important,  and  good  spelling  should  not  be  made  a  criterion  of 
mental  ability  in  individual  cases. 

That  the  boys  wrote  a  greater  number  of  words  than  the  girls, 
though  the  latter  excelled  in  the  spelling,  would  seem  either  to 
negative  the  preceding  conclusions  or  to  point  to  the  general 
mental  superiority  of  the  girls  in  spite  of  their  slower  rate  of 
movement.  Neither  of  these  alternatives,  however,  must  be 
accepted.  Other  important  results  of  the  tests  must  be  considered 
1  "  The  Futility  of  the  Spelling  Grind,"  Forum,  June,  1897,  p.  411. 
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in  conjunction  with  those  already  discussed.  Reference 
to  Tables  III,  V,  and  VII  will  show  that  the  boys  wrote  more 
nonsense  words  than  did  the  girls  and  very  much  more  illegibly ; 
their  ratios  of  illegibility  (measured  by  the  percentage  of  illegi- 
ble words  written)  were  9:1,  14 : 1,  an/1  6  : 1  for  the  three  tests 
respectively.  That  is,  the  boys  followed  implicitly  the  direc- 
tions of  the  experimenter  uto  write  as  many  words  as  they 
could  and  whatever  they  happened  to  think  of."  They  were 
more  interested  in  the  quantity  than  the  quality  of  their  pro- 
ductions and  so  sacrificed  spelling  and  legibility  to  the  end  of 
producing  a  large  number  of  words.  On  the  other  hand  the 
girls  missed  this  result  to  a  certain  extent  by  their  conscientious 
attention  to  the  details  of  execution.  This  is  manifested  in 
some  papers  by  the  careful  erasure  of  errors  and  substitution 
of  corrections,  and  also  by  the  records  of  illegible  and  nonsense 
words  above  referred  to.  Some  confirmation  of  these  conclu- 
sions will  be  found  in  the  next  part,  where  the  spelling  errors 
are  subjected  to  analysis.  The  most  effective  distribution  of 
attention  between  a  final  end  or  purpose  and  the  successive 
secondary  steps  which  mediate  its  accomplishment  is  a  problem 
of  very  nice  discrimination,  and  its  solution  a  great  success. 
The  differences  between  the  girls'  and  boys'  papers  seem  to  be 
indicative  of  interesting  sex  tendencies  in  this  regard. 

To  summarize  briefly  the  results  of  the  study  of  the  experi- 
mental word  lists,  we  may  say : 

(a)  That  pupils  of  the  elementary  schools  increase  regularly 
from  grade  to  grade  in  the  quantity  and  quality  of  their  spon- 
taneously written  words,  and  in  accuracy  of  spelling. 

(5)  That  the  average  results  established  by  this  method  are 
constant  within  small  limits  of  variation  and  may  be  utilized  as 
normals  with  which  to  compare  the  work  of  individuals  or  of 
classes,  under  varying  pedagogical  conditions.  (Tables  VI 
and  VII  have  a  special  significance  in  this  connection,  discussion 
of  which  has  been  reserved  for  a  later  place.) 

(c)  That  boys  show  more  rapid  rate  of  movement  (a  complex 
of  motor,  ideational,  and  verbal  elements)  than  girls,  but  the 
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latter  excel  markedly  in  both  legibility  and  correctness  of 
spelling.  The  pedagogical  corollary  may,  perhaps,  be  drawn 
here  that  boys  need  training  in  minutiae  of  execution,  attention 
to  details;  girls,  on  the  other  hand,  requiring  stimulation  to 
the  accomplishment  of  larger  purposes. 

(d)  That  rate  of  movement  and  spelling  accuracy  tend  to  vary 
together,  and  both  are  functions  of  general  mental  capacity. 

(e)  The  fifteen-minute  word  list  (abridged  for  convenience 
to  a  ten-  or  five-minute  list)  has  a  positive  value  as  one  of  a 
standard  series  of  tests  of  the  mental  and  physical  character- 
istics of  classes  of  individuals.     It  furnishes,  in  permanent  and 
readily  consultable  form,  data  concerning  rate  of  movement, 
fatigue,  legibility  and  other  characteristics  of  writing,  vocab- 
ulary, and  proficiency  in  spelling. 


PART  II 

ANALYSIS  OF  ERRORS 

CAKEFTJL  examination  of  any  list  of  misspelled  words,  but 
especially  of  lists  such  as  those  procured  under  the  conditions 
of  the  fifteen-minute  tests,  discloses  certain  types  or  classes  of 
frequently  recurring  errors.  The  characteristics  of  these  classes 
are  such  as  to  evidence  the  necessity  and  value  of  regarding 
written  spelling  as  being  subject  to  the  same  conditions,  ana- 
tomical, physiological,  and  psychological,  that  are  usually  recog- 
nized in  the  analysis  of  articulate  speech  and  allied  functions. 

Since  Broca's  epoch-making  paper  (1861)  there  has  been  the 
greatest  activity  in  the  study  of  these  functions,  especially  from 
the  clinical  and  pathological  side,  though  related  psychological 
considerations  have  not  been  neglected.  The  knowledge  of 
facts,  and  the  development  of  theories  concerning  the  factors 
involved  in  the  reception  of  the  sensory  elements  and  in  the 
exteriorization  of  thought  in  various  expressive  forms,  which 
are  at  hand  as  the  result  of  this  activity,  may  be  consulted  with 
advantage  for  assistance  in  the  analysis  of  material  furnished 
by  orthographical  errors.  As  a  preliminary,  therefore,  to  the 
detailed  qualitative  treatment  of  these  errors,  and  introductory 
to  the  scheme  of  classification  which  it  has  been  found  advisable 
to  use  in  order  to  present  a  quantitative  statement  of  results,  it 
will  be  instructive  to  consider  briefly  the  general  subject  of 
aphasia  as  now  understood. 

The  term  was  first  applied  to  the  inability  to  express  thought 
in  words.  "But,"  to  quote  from  a  recent  work  by  Dr.  Joseph 
Collins,1  "  it  was  not  long  before  it  became  apparent  that  a  word 
was  needed  not  only  to  connote  restrictedly  an  inability  to 

1  Collins,  Joseph,  The  Faculty  of  Speech,  pp.  2,  3.     New  York,  Macmillan,  1898. 
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create  phonetic  symbols,  but  to  include  as  well  the  inability  to 
express  ideas  or  to  manifest  states  of  consciousness  by  signs  of 
all  sorts,  of  which  speech  occupied  only  the  first  rank  in  impor- 
tance. Disturbance  of  the  power  to  express  a  condition  of  mind 
manifests  itself  in  speech,  writing,  pantomime,  gesture,  draw- 
ing, instrumentation,  symbols,  colors,  attitudes,  etc.  To  this 
end  the  term  'asymbolia'  was  suggested  by  Finkenburg.  It 
was  improved  upon  by  Kussmaul,  who  substituted  the  word 
'asemia.'  Nevertheless  the  term  '  aphasia,'  sanctioned  by  time 
and  consecrated  by  usage,  has  not  been  supplaced  by  these 
technically  better  constructed  words;  on  the  contrary,  aphasia 
has  been  given  a  wider  significance,  a  significance  that  attaches 
to  it  to-day,  namely,  the  total  inability  or  partial  disability  of 
an  individual  to  make  outward  expression  of  thoughts,  feelings 
or  other  states  of  consciousness,  whether  such  disability  result 
from  interference  with  the  formation  of  the  mental  content  or 
in  the  emission  of  it." 

Without  undertaking  detailed  description  of  each,  it  will  be 
sufficient  to  note  concerning  the  varieties  of  aphasia,  that  when 
the  disturbance  of  functions  is  on  the  emissive  side,  e.g.,  when 
some  fault  in  the  speech  or  other  mechanism  of  expression,  or  a 
lack  of  coordination  of  cortical  or  subcortical  impulses,  prevents 
that  complete  harmony  of  action  necessary  to  perfect  execution 
of  the  movements  necessarily  involved  in  the  conveyance  of 
thought,  the  term  "  motor  aphasia  "  is  applied.  When,  on  the 
other  hand,  the  peripheral  sensory  apparatus,  media  of  con- 
duction, or  central  sensory  areas  are  impaired  or  functionate 
improperly,  "  sensory  aphasia  "  is  said  to  exist.  Each  of  these 
may  be  subdivided  into  many  forms,  dependent  upon  affection 
of  the  different  channels  for  reception  of  stimuli  or  discharge 
of  motor  excitation.  Combinations  of  these  sensory  and  motor 
forms  of  aphasia  are  frequent,  and  are  known  as  "  compound 
aphasia." 

I  may  here  quote,  in  greatly  abridged  form,  Dr.  Collins' 
excellent  summary  of  the  physiological  and  psychological  con- 
ditions requisite  for  the  expression  of  thought. 
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I.  (a)  The  production  of  movement  through  the  musculature 
of   the  speech  mechanism,     (b)  Integrity  of  the  musculature 
involved    in   writing,    generally    (though   not   invariably)    the 
muscles  of  the  right  hand,     (c)  Integrity  of  the   muscles   of 
the  body  which  produce  pantomimic  expression. 

II.  A  sense  organ  of  hearing,  capable  of  adaptability  to  and 
fine  discrimination  of  a  great  variety  of  sounds  and  an  unim- 
paired conduction  tract  to  certain  cortical  areas. 

III.  A  sense  organ  of  vision,  capable  of  differential  response 
to  form,  magnitude,  etc.,  and  possessing  great  accommodative 
adaptability  to  these  stimuli,  and  a  conduction  tract  ultimately 
reaching  the  cortex  of  the  occipital  lobe. 

IV.  Sense  organs  or  peripheral  sensory  nerves  in  muscles, 
joints,  etc.,  and  afferent  tracts  from  these  by  which  the  physio- 
logical stimuli  of  kinsesthetic  sensations  may  be  carried  to  the 
cortex. 

V.  Apperception,  a  term  used  to  indicate  the  combination  of 
central  excitations  with  any  incoming  sensory  stimulus  before 
that  stimulus  arouses  such  excitation  in  the  cerebral  cortex  as 
to  bring  into  consciousness  a  completed  perception. 

It  needs  little  consideration  to  show  that  the  above  is  an 
enumeration  of  the  conditions  necessary  for  the  production  of 
oral  and  written  spelling  by  the  normal  individual.  The  only 
factor  which  does  not  concern  us  here  is  (c)  of  I.  The  sensory 
elements  of  orthography  are  mediated  by  the  sense  organs  of 
audition  (II),  vision  (III),  and  kinsesthetic  sense  (IV);  the 
physical  reproduction  of  these  in  the  written  or  orally  spelled 
word  is  dependent  upon  the  musculature  specified  in  I  (a) 
and  (b) ;  and  the  whole  process,  while  it  may  by  continued  prac- 
tice become  almost  automatic,  nevertheless  always  requires  a 
certain  minimum  of  attentive  correlation  of  past  with  new 
experiences,  which  may  be  taken  to  stand  for  the  apperceptive 
process  above  named.  It  would  seem  that  all  these  require- 
ments vary  essentially  for  oral  arid  for  written  word  production, 
that  the  movements  of  writing,  e.g.,  would  have  little  relation 
to  oral  spelling,  and  that  the  written  word  would  be  equally 
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unrelated  to  the  movements  involved  in  vocal  utterances.  The 
variations  in  requirements,  however,  are  rather  those  of  degree 
than  of  kind.  The  complexity  of  the  conscious  state  in  either 
case  is  contributed  to  by  nascent,  even  if  abortive  or  inhibited, 
motor  phenomena,  and  by  memory  images  of  articulatory  and 
graphic  kinsesthetic  sensations  of  past  experiences  of  the  word 
or  of  its  literal  components.  No  doubt  there  is  a  predominance 
of  one  or  the  other  in  each  variety  of  externalization  but  all 
contribute  some  measure  of  dynamogeny  to  the  result.  The 
assistance  of  graphic  motor  sensations  is  frequently  utilized  by 
one  puzzled  as  to  the  spelling  of  a  word  by  actually  writing  the 
word,  and  movement  of  the  lips,  if  not  actual  audible  vocaliza- 
tion, as  accompaniment  of  writing,  is  habitual  with  young  pupils. 
The  admonition  to  discontinue  such  movement  is  frequently 
responsible  for  disastrous  effects  upon  the  spelling.  When 
such  training  in  the  power  of  inhibition  or  when  long-continued 
practice  has  suppressed  or  rendered  unnecessary  these  visible 
signs  of  reliance  upon  auditory  and  articulatory  kinsesthetic  sensa- 
tions, its  continuance  may  be  discovered  by  the  "  internal  speech  " 
associated  with  faint  sensations  of  movement  from  the  organs  of 
speech  which  a  careful  introspection  will  generally  reveal. 

But  while  it  may  appear  admissible  to  class  the  vocal  or 
graphic  literal  formations  of  spelling  with  the  many  other  forms 
of  the  conveyance  of  thought  or  of  physical  realization  of  a  con- 
scious condition,  it  may  be  difficult  to  see  the  propriety  of  relat- 
ing errors  in  spelling  to  forms  of  aphasia.  An  aphasic  condition 
is,  in  general,  symptomatic  of  anatomical  lesion.  Indeed,  such 
lesions  are  localized  with  surprising  accuracy  simply  from  the 
clinical  picture  which  an  aphasic  patient  presents,  as  affecting 
this  or  that  area  of  the  zone  of  language  or  perhaps  some  sub- 
cortical  structure.  Aphasia  is  not  a  trifling  disturbance  of 
function,  and  it  might  be  argued  that  if  misspelling  is  to  be 
diagnosed  as  aphasic,  so  might  a  misstep  while  walking  be  con- 
sidered, with  equal  reason  (or  absurdity),  as  indicative  of  loco- 
motor  ataxia.  It  may  be  said,  however,  that  between  that  serious 
manifestation  of  disorder  which  a  physician  would  consider 
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worthy  of  treatment  as  aphasia  and  the  misplacing,  say,  of 
the  literal  constituents  of  a  word,  there  are  all  gradations.  No 
one  can  draw  a  sharp  line  of  demarcation  and  say  here  aphasia 
begins,  beyond  is,  perhaps,  a  schoolboy's  carelessness ;  though 
he  can  practically  decide  in  any  individual  case  what,  if  any, 
consideration  it  deserves  at  his  hands.  The  spelling  errors 
would  very  properly  be  passed  over  by  the  physician,  and  per- 
haps carelessness  or  lack  of  study  would  be  a  sufficient  practi- 
cal explanation  of  their  occurrence  for  the  pedagogue ;  but  the 
psychologist  cannot  overlook  their  essential  relationship  to  the 
pathological  aphasias. 

Many  gradations  in  the  seriousness  of  speech  disturbances 
have  been  explicitly  recognized  by  physicians.  Though  con- 
siderable organic  lesion  is  usually  the  anatomical  substrate  of 
such  affections,  yet  cases  are  cited  of  so-called  "  dynamic 
aphasias"  dependent  upon  functional  disorders  of  the  brain.1 
Aphasias  of  fatigue,  toxaemia,  and  temporary  aphasias  due  to 
the  action  of  drugs  are  also  noted,  if  not  as  cases  for  practical 
treatment,  at  least  as  suggestive  illustrations  from  a  theoretical 
point  of  view.  Even  those  phenomena  of  defective  recall  or 
misuse  of  language  which  we  occasionally  observe  in  ourselves 
or  those  about  us,  and  which  are  popularly  explained  as  slips 
of  the  tongue,  absent-mindedness,  etc.,  are  treated  as  examples 
of  aphasia  in  mildest  form.  "  It  does  not  need  the  recitation  of 
individual  examples  to  show  that  aphasia  in  some  of  its  forms, 
and  particularly  sensory  aphasia,  characterized  by  verbal  amnesia 
and  paraphasia,  is  a  common  attendant  upon  states  of  mental 
exhaustion,  especially  when  associated  with  physical  fatigue, 
and  upon  preoccupation.  Almost  every  one  who  has  been  over- 
come by  the  former  is  possessed  of  a  personal  example.  Natu- 
rally I  do  not  mean  to  say  that  preoccupation  produces  aphasia. 
What  I  mean  is  that  a  person's  cognitive  areas  may  be  so  intent 
upon  subjects  that  engross  him  that  the  zone  of  language  is 
temporarily  ungeared."2 

iLoc.  cit,  pp.  353,  355,  358. 
2J6id.,  pp.  355,356. 
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Any  teacher  can  furnish  innumerable  instances  of  spelling 
errors  and  mistakes  in  other  work  due  to  analogous  preoccupa- 
tion by  the  child.  As  an  illustration  I  may  mention  my  calling 
a  little  fellow's  notice  to  the  sentence  of  a  story  he  was  writing, 
which  read,  "  Jhon  sed  he  would,  etc."  He  promptly  corrected 
the  spelling,  volunteering  the  excuse  that  "  he  was  n't  think- 
ing." The  flitting  character  of  the  attention  of  the  younger 
pupils  is  wisely  taken  into  account  on  good  school  programmes 
by  skillful  arrangement  of  an  interesting  variety  of  studies  with 
only  short  periods  for  concentration  on  any  one  subject.  But 
in  spite  of  all  pedagogic  devices,  the  stra}dng  of  attention 
results  in  a  large  number  of  errors  which  the  teacher  charac- 
terizes as  errors  of  inattention  or  carelessness. 

It  would  be  interesting  to  consider  in  this  connection,  if 
space  would  permit,  the  development  of  handwriting  as  it  has 
been  studied  by  Sully,  Preyer,  Goldscheider,  and  more  espe- 
cially as  it  has  been  investigated  in  detail  and  in  its  relation  to 
speech  and  to  right-handedness  by  Baldwin.  It  must  suffice  to 
say  that  under  the  stress  of  the  impulse  of  imitation  there  is 
effected  a  gradual  coordination  of  movement  in  which  visual, 
auditory,  tactual,  and  kinaesthetic  sensations  contribute  in  vary- 
ing degrees  to  the  final  result,  and  by  which  arise  in  succes- 
sion the  series  of  functions  beginning  with  general  expressive 
and  mimic  reactions  and  completed  by  such  specialized  forms  as 
speech  and  writing.  Writing,  which  is  rarely  undertaken  before 
six,  is  latest  in  the  ontogenetic  series.  By  reason  of  this  fact, 
it  is  the  least  stable  of  all  and  most  liable  to  functional  disorder. 
This  accords  well  with  common  observation  —  a  slip  of  the  pen 
is  a  comparatively  more  frequent  accident  than  a  slip  of  the 
tongue  —  and  is  confirmed  by  the  evidence  already  submitted 
and  that  which  will  be  found  in  a  later  section  as  to  the  effect 
of  age  upon  the  development  of  accuracy  in  written  spelling. 

The  material  furnished  by  the  fifteen-minute  tests  of  June, 
1896,  was  submitted  to  a  careful  examination  to  determine 
the  kinds  of  errors  made  and  the  relative  frequency  of  their 
occurrence.  A  certain  degree  of  orientation  for  this  work  was 


ANALYSIS  OF  ERRORS  25 

secured  by  going  over  the  errors  of  each  paper  and  examining 
them  in  relation  to  the  context  and  to  each  other.  Several 
plans  for  tabulation  grew  out  of  this  preliminary  study,  and  it 
was  only  after  the  entire  number  of  errors  had  been  arranged 
under  these  several  provisional  schemes  that  satisfactory  classi- 
ficatory  rubrics,  and  the  principles  which  should  guide  in  the 
selection  of  the  errors  to  be  subsumed  under  them,  were  finally 
determined  upon.  A  misspelled  word  presents,  so  to  speak, 
a  "  clinical  picture  "  from  which  the  disorder  of  function  may 
be  diagnosed.  It  is  only  on  the  basis  of  a  correct  diagnosis  and 
understanding  of  the  causes  of  various  spelling  errors  that  peda- 
gogical remedies  can  be  suggested  and  applied. 

It  is  possible  to  distinguish  between  errors  due  to  some 
imperfection  of  the  motorial  elements  of  the  spelling  process 
(such  defect  in  the  emissive  process  being  evidenced  by  an 
unintentional  substitution  or  change  of  one  letter  for  another, 
the  addition  of  an  irrelevant  or  supernumerary  letter  or  letters, 
transposition  of  literal  or  syllabic  components  of  words,  etc.) 
and  those  errors  which  result  from  some  defect  in  the  assimila- 
tion of  sensory  elements,  an  incoordination  on  the  receptive  side 
of  the  language  process  evidenced  by  the  incorrect  association 
of  letters  in  the  written  word.  A  pupil  who  has  his  attention 
directed  to  an  error  of  the  first  class  readily  perceives  his  mis- 
take and  is  able  to  correct  it.  These  errors  the  teacher  natu- 
rally classifies  from  her  point  of  view  as  "  errors  of  carelessness  " 
or  of  "  inattention."  An  error  of  the  second  class  cannot  be  so 
readily  corrected  ;  the  teacher  would  prescribe  as  the  pedagogical 
remedy  further  study  of  the  word  rather  than  increased  attention 
to  its  subscription. 

The  terms  "  Motor  Incoordination  "  and  "  Sensory  Incoordina- 
tion" have  been  employed  to  distinguish  these  two  classes  of 
errors  from  each  other.  They  comprise  two  of  the  three  main 
divisions  of  the  classification. 

The  term  "  Complication,"  the  third  of  the  main  divisions, 
is  used  to  designate  those  errors  which  seem  to  be  due  to  a 
combination  of  defective  functioning  of  both  sensorial  recall 
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and  motorial  expression.  The  usual  "clinical  picture"  of  this 
class  of  errors  is  a  mere  jumble  of  letters,  from  which  it  is 
frequently  difficult  even  to  determine  what  word  was  intended. 
The  results  indicate  that  the  occurrence  of  this  class  of  errors 
is  relatively  infrequent.  A  greater  number  of  such  errors 
would  undoubtedly  have  been  recorded  had  oral  spelling  been  the 
subject  of  investigation.  The  suggestion  and  support  for  the 
remainder  of  the  word  furnished  by  the  visual  stimuli  from 
the  letters  and  syllables  as  they  are  severally  subscribed  seems 
to  be  much  greater  than  those  that  are  analogously  furnished 
by  the  auditory  stimuli  of  oral  spelling.  I  have  very  frequently 
observed  a  case  of  "  Complication  "  of  oral  spelling  transformed 
by  the  elimination  of  the  motor  disturbance  of  oral  speech 
through  the  aid  of  writing  into  a  simple  case  of  "  Sensory 
Incoodination."  The  class  of  errors  called  "Complication" 
was  not  further  subdivided ;  but  the  errors  occurring  within  the 
other  two  groups  were  distributed  under  a  number  of  subheads. 
A  description  of  the  whole  scheme  of  classification  is  given 
below,  and  examples  of  some  of  the  errors  which  have  been 
tabulated  accompany  the  explanations  of  the  class  terms  under 
which  they  have  been  placed. 

I.    MOTOR  INCOORDINATION 

All  those  classes  of  errors  whose  commission  seems  to 
have  been  predominantly  determined  by  defect  in  motor 
process. 

(a)  Omission 

When  one  or  more  links  (literal  or  syllabic  components  of 
a  word)  in  the  chain  of  associations  are  dropped  out ;  e.g., 
hoase  (hoarse),  Main  (Maine),  Phildelphia  (Philadelphia), 
tortose  (tortoise),  grocies  (groceries),  survying  (surveying). 

(b)  Addition 

Where  one  or  more  supernumerary  letters  or  syllables 
appear  ;  e.g.,  wolfe  (wolf),  tarble  (table),  LincoKn  (Lincoln), 
pianowo  (piano). 
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(c)  Change 

Where  a  letter  is  so  incompletely  formed  or  otherwise 
badly  written  as  to  form  a  different  letter,  or  where  one  let- 
ter is  unaccountably  substituted  for  another  ;  e.g.,  trumb 
(thumb),  cracA  (crack),  sise  (six). 

(d)  M  and  N 

The  confusion  of  n  and  m  for  each  other  is  a  special  case 
of  (c)  ;  e.g.,  swm  (swim),  primts  (prints),  Jin  (Jim),  Jfell 
(Nell). 

(e)  Transposition 

Where  literal  or  syllabic  transposition  takes  place ;  e.g., 
aminal  (animal),  chian  (chain),  voilets  (violets),  gril  (girl), 
Call-hillow  (Callowhill). 

(/)    Wrong  Letter  doubled 

This  is  an  error  somewhat  related  to  (e).  The  doubling  is 
shifted  to  the  wrong  letter ;  e.g.,  speel  (spell),  beff  (beef), 
dool  (doll),  croos  (cross). 

(g)  Attraction,  —  Sensori-motor 

A  letter  or  arrangement  of  letters  in  a  previously  written 
word  calls  out  a  similar  form  where  it  should  not  occur  ;  e.g., 
roap  (rope)  follows  soap,  cloes  (clothes)  follows  shoes,  groop 
(group)  follows  troop  :  or  a  prominent  letter  in  a  word  calls 
out  an  incorrect  repetition  of  that  letter  or  a  substitution  of 
it  for  a  correct  letter  in  a  later  part  or  syllable  of  the  same 
word;  e.g.,  Missiouri  (Missouri),  swnswt  (sunset). 

(h)  Attraction,  —  Ideo-motor 

A  letter  or  arrangement  of  letters  in  a  succeeding  word 
calls  out  a  wrong  form.  Both  words  have  been  held  together  in 
idea,  but  the  order  of  subscription  has  not  followed  the  order 
of  ideation ;  e.g.,  groop  (group)  precedes  troop,  stateau 
(statue)  precedes  plateau :  or  the  thought  of  a  word  not 
actually  appearing  at  all  upon  the  paper  may  determine  a 
wrong  spelling ;  e.g.,  heigh  called  out  by  association  with 
height,  nomber  called  out  by  association  with  No.,  frizgid 
called  out  by  association  with  frozen. 
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II.  COMPLICATION 

As  explained  above.  Examples  :  amanole  (animal),  pienishel 
(peninsula),  oastross  (ostrich),  possesule  (possessive). 

III.  SENSORY   INCOORDINATION. 

All  those  classes  of  errors  whose  commission  seems  to  have 
been  determined  by  defect  in  sensory  process,  the  literal 
associations  having  been  improperly  formed  ;  or,  if  properly 
formed,  forgotten  or  changed  from  the  conventional  order. 

(1)  PHONETIC 

Where  the  ejrors  are  determined  by  phonetic  associations. 
This  class  is  subdivided  into  (a)  and  (b). 

(a)  Standard 

Where  the  spelling  is  largely  determined  by  phonetic  anal- 
ogies and  on  the  basis  of  an  approximately  standard  pronun- 
ciation ;  e.g.,  Wensday  (Wednesday),  scolar  (scholar),  lether 
(leather),  Dik  (Dick),  ismus  (isthmus),  telafone  (telephone), 
nob  (knob). 

(b)  Local  and  Individual 

Where  a  more  or  less  faulty  or  incorrect  pronunciation  or 
departure  from  the  standard  pronunciation  is  the  basis  on 
which  the  attempt  to  follow  phonetic  analogy  is  made  ; 
e.g.,  chimley  (chimney),  hookenlater  (hook  and  ladder),  Henery 
(Henry),  dest  (desk). 

(2)  CONFUSING 

This  class  includes  those  words  whose  spelling  is  difficult 
because  of  the  existence  of  confusing  alternatives.  It  has 
been  subdivided  into  («),  (b),  and  (c). 

(a)  ie,  ei,  etc. 

Common  errors  arising  from  confusion  of  ie  and  ei ;  tion, 
sion  ;  or,  er,  ar ;  ly,  y  ;  able,  ible,  etc. ;  e.g.,  grammer  (gram- 
mar), rular  (ruler),  liley  (lily),  trolly  (trolley),  independant 
(independent). 

(#)  Doubling 

Using  double  letters  for  single  ones  ;  e.g.,  Hellen  (Helen), 
gass  (gas),  Pannama  (Panama),  raddish  (radish). 
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(c)  Non-doubling 

The  reverse  of  the  preceding,  omitting  to  double  a  letter  ; 
e.g.,  galons  (gallons),  weding  (wedding),  swiming  (swimming), 
cobles  (cobbles). 

(3)  UNCLASSIFIED 

Includes  all  those  errors  not  treated  under  any  of  the  other 
classes ;  e.g.,  Scuylkill  (Schuylkill),  handerchief  (handker- 
chief), hources  (horses),  Venezula  (Venezuela),  Llones  (Llanos). 

The  first  four  subclasses  of  the  first  division,  (a),  (J),  (<?),  (df), 
are  all  closely  related.  They  all  contain  errors  that  show  an 
incompleteness,  inexactness,  or  excess  of  execution  of  required 
movements.  Very  similar  phenomena  are  manifested  in  oral 
spelling,  and  also  in  both  oral  and  written  language.  In  the 
latter,  words  or  phrases  are  the  elements  that  are  omitted, 
changed,  added,  etc.,  contrary  to  the  actual  intention  of  the 
speaker  or  writer,  and  frequently  without  his  subsequent  per- 
ception of  the  fact.  They  are  no  doubt  the  result  of  fatigue 
or  other  cause  inducing  a  temporary  inefficiency  of  the  higher 
psychic  controlling  factors  (attention,  apperception). 

The  four  remaining  subclasses  of  the  first  division  also  form 
a  closely  related  group.  They  may  all  be  regarded  as  illustra- 
tions of  the  effect  of  suggestion.  Special  emphasis  has  been 
placed  upon  this  in  the  classes  (g}  and  (h)  by  use  of  the  term 
"  attraction,"  the  sensori-motor  and  ideo-motor  attractions  being 
those  exerted  by  direct  sensory  or  ideal  presentations.  Indeed, 
"  suggestion  "  could  have  been  used  with  propriety  as  a  general 
class  term  under  which  to  subsume  the  errors  found  in  the 
classes  («),  (/),  (g),  (h).  The  transposition  of  letters,  for 
example,  in  cn'cle  (circle),  was  probably  due  to  the  simultaneous 
rise  of  both  elements  in  consciousness  and  the  triumph  of  "  r  " 
in  the  struggle  for  expression,  by  reason  of  some  superior  sug- 
gestive force,  though  "i"  had  sufficient  dynamogeny  to  insure 
its  belated  emergence.  So  in  dool  (doll),  the  idea  of  doubling 
works  itself  out  upon  the  wrong  letter  because  of  some 
adventitious  psychologic  importance  which  the  latter  for  the 
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moment  possesses.  The  conditions  which  give  a  letter  this 
undue  psychologic  importance  and  suggestive  influence  are 
many  and  complex.  The  consciousness  of  the  writer  of  a  list 
of  words  is  affected  by  innumerable  suggestions.  Words  already 
written  contribute  something,  both  by  direct  presentation  and 
by  kinsesthetic  sensations,  which  the  recency  of  the  execution 
of  the  movements  renders  vivid;  and  words  (and  their  literal 
constituents),  which  surge  into  consciousness  much  faster  than 
they  can  be  transcribed,  are  also  factors  to  be  reckoned  with. 
When  it  is  remembered,  too,  that  some  letters,  on  account  of 
early  associations  or  for  other  reasons,  are  habitually  invested 
with  a  special  importance  in  the  consciousness  of  some  indi- 
viduals, we  have  before  us  a  sufficient  complex  of  conditions  to 
explain  many  of  the  phenomena  of  variation  of  execution  from 
the  "intended"  form. 

The  analogy  of  the  classes  of  errors  which  we  have  just  been 
considering  to  the  verbal  confusions  of  paraphasia  and  of  para- 
graphia  may  again  be  noted.  The  following  quotation  from  a 
physician's  report  of  a  case1  is  of  interest  in  this  connection. 
"  She  gives  every  indication  of  knowing  what  she  wants  to  say 
and  of  having  the  feeling  of  making  the  proper  innervations, 
but  the  wrong  word  comes  out ;  in  other  words,  there  is  para- 
phasia. This  wrong  word  frequently  presents  interesting  rela- 
tions with  the  correct  word.  If  she  is  asked  to  say  '  B,'  she 
may  say  '  C '  instead.  On  one  occasion  when  asked  to  say 
4  X  '  she  called  out  4 1.'  Here  there  was  a  double  relationship, 
first  to  the  contiguous  letter  4Y,'  and  then  to  the  similarly 
sounding  letter  'I.'  Many  contrast  relationships  manifest 
themselves,  such  as  saying  'yes'  when  she  means  4no'; 
4  mam  '  instead  of  4  sir.'  The  wrong  word  was  also  frequently 
associated  by  similarity  of  sound  with  the  proper  one.  The 
influence  of  words  just  heard,  or  just  thought  of,  also  manifests 
itself,  occasionally  simulating  an  enforced  echolalia," 

In  including  the  classes  (e),  (/),  (g),  and  (A),  said  to  be  analo- 
gous, under  Motor  Incoordi nation,  attention  is  directed  for 
1  The  Faculty  of  Speech,  pp.  226-244. 
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practical  considerations  to  the  interference  with  motorial  processes 
by  temporary  and  accidental  associative  influences,  and  to  the 
essential  difference,  from  the  point  of  view  of  the  pedagogue, 
between  this  form  of  error  and  that  due  to  imperfection  in  the 
receptive  process  which  divisions  II  and  III  specially  emphasize. 

The  second  and  third  divisions  are  of  more  interest,  perhaps, 
to  the  pedagogue  than  to  the  psychologist,  as  they  present 
some  of  the  more  important  spelling  difficulties  with  which  the 
teacher  has  to  contend.  The  significance  of  the  results  of  the 
classification  in  relation  to  pedagogical  method  will  be  con- 
sidered later. 

A  brief  reference  to  the  genesis  of  the  classificatory  scheme 
which  has  been  used  should  now  be  made.  It  was  worked 
out  in  the  psychological  laboratory  of  the  University  of  Penn- 
sylvania, by  Professor  Witmer,  Dr.  Oscar  Gerson,  and  the  writer, 
the  earliest  form  of  the  classification  appearing  in  a  study 
by  Dr.  Gerson  of  the  spelling  errors  in  the  papers  from  the 
Foxchase  School.1  Several  provisional  plans  were  afterwards 
employed  before  the  one  herein  submitted  was  finally  adopted, 
and  the  entire  classification  was  completely  finished  without 
bias  or  suggestion  from  any  special  personal  knowledge  of  or 
interest  in  the  subject  of  aphasia.  On  the  other  hand,  the  char- 
acteristics of  the  spelling  errors,  disclosed  by  their  classification, 
suggested  the  essential  similarity  of  the  phenomena  under  inves- 
tigation to  those  met  with  in  abnormalities  of  speech.  The 
examination  of  the  literature  of  aphasia  which  followed  con- 
firmed this  opinion,  and  facilitated  to  an  even  greater  degree 
than  had  been  anticipated  the  interpretation  of  the  facts  under 
investigation.  The  terms  employed  in  the  plan  of  classifica- 
tion, which  was  thus  worked  out  independently  of  the  nomen- 
clature employed  in  designating  the  varieties  of  speech  affec- 
tions, are  very  similar  to  those  given  in  classifications  of  the 
latter. 

It  should  be  borne  in  mind  that  the  sharp  lines  of  demarca- 
tion between  the  various  kinds  of  spelling  errors  that  seem  to 
1  The  Teacher,  Philadelphia,  January,  1898. 
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be  indicated  by  the  classification  do  not  obtain  in  fact.  Almost 
every  spelling  error  must  be  the  result  of  many  contributory 
causes,  and  the  classification  cannot  possibly  do  more  than  to 
indicate  roughly  that  which  seems  to  be  the  predominating  cause 
of  the  error.  In  some  instances,  therefore,  a  word  which  pre- 
sented marked  symptoms  of  double  sources  of  error  was  placed 
under  more  than  one  rubric. 

In  conducting  the  work  of  classifying,  the  rule  was  followed 
of  placing  a  word  under  the  rubric  which  most  nearly  described 
the  probable  predominant  influence  which  determined  the  par- 
ticular error ;  and  in  the  majority  of  cases  there  was  little  diffi- 
culty in  assigning  a  word  to  its  class.  In  some  cases,  however, 
the  judgment  as  to  classification  was  formed  only  after  con- 
sideration of  all  the  attendant  circumstances  that  it  was  possible 
to  investigate.  The  context  in  which  the  word  occurred,  the 
class  of  words  used,  peculiarities  of  penmanship,  the  type  of 
recurring  errors  of  the  same  paper,  and  in  some  instances 
knowledge  of  the  particular  pupil  whose  error  was  in  question, 
aided  in  the  decision.  Furthermore,  the  entire  classification  was 
made  with  the  cooperation  of  an  experienced  and  very  efficient 
class  teacher.  Her  knowledge  of  children  and  their  classroom 
difficulties  were  of  invaluable  assistance,  especially  in  the  diag- 
nosis of  peculiar  cases. 

The  complete  tabulation  of  all  the  errors  that  were  exam- 
ined (498  of  the  Foxchase  School,  2851  of  the  Northwest  - 
3349  in  all)  is  summarized  in  Tables  X-XIV  (Appendix, 
pp.  76-80).  Tables  X  and  XI  give  the  actual  number  of  errors 
for  the  Foxchase  and  Northwest  schools  respectively,  on  the 
basis  of  which  the  percentages  of  Tables  XII  and  XIII  were 
calculated.  Errors  made  by  30  boys  and  72  girls  (102  pupils) 
of  the  Foxchase  School,  and  those  of  251  boys  and  251  girls 
(502  pupils)  of  the  Northwest  School,  are  represented  in  the 
tables.  The  calculations  were  made  separately  for  boys  and 
girls,  to  bring  out,  if  possible,  sex  differences.  Examination 
of  these  tables  will  show  that  no  very  decided  sex  differences 
appear.  The  percentages  under  the  subclasses  vary  greatly, 
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if  the  results  of  separate  grades  are  considered.  This  is  prob- 
ably due  to  the  small  number  of  errors  which  each  subdivision 
includes.  If,  however,  the  totals  are  considered,  it  will  be 
found  that  considerable  uniformity  exists,  and  some  evidence 
of  different  tendencies  in  the  sexes.  The  horizontal  totals  in 
Table  XIII  show  that  in  six  grades  out  of  nine  the  boys 
had  a  larger  percentage  of  motorial  errors  than  the  girls,  and 
the  vertical  totals  show  that  in  four  subclasses  of  this  main 
division  out  of  seven  the  boys  had  the  higher  percentage, 
and  in  the  eighth  subclass  the  percentage  was  equal.  The 
final  totals  show,  boys,  46.6J&;  girls,  42.7^>  of  errors  of  motor 
incoordination. 

The  percentages  recorded  in  Table  XII  show  similar  rela- 
tions existing  between  the  returns  by  sexes.  The  final  totals 
show,  boys,  54.8%  ;  girls,  44.8%  of  motor  incoordination;  the 
details  of  grades  and  subclasses  parallel  those  of  Table  XIII, 
although  the  small  number  of  pupils  in  each  grade  and  errors 
under  each  subclass  makes  the  results  more  variable.  This 
tendency  of  the  boys  to  excess  of  error  by  defect  of  motor  process 
(if  this  difference  in  percentages  may  be  taken  as  sufficient  evi- 
dence) may  be  due  to  the  direction  of  their  attention  rather 
to  the  completion  of  the  word  as  a  whole  than  to  the  details 
of  the  execution,  while  the  superiority  of  the  girls  may  con- 
versely be  ascribed  to  their  care  in  the  formation  of  each  letter. 
The  difference  in  number  of  words  written  and  in  the  number 
of  illegible  words  (see  Tables  III,  V,  VII)  lends  support  to  this 
view.  These  differences  certainly  cannot  be  looked  upon  as 
merely  physical,  i.e.,  due  to  purely  physiological  causes,  but 
must  be  considered  as  disclosing  differences  of  interests,  atti- 
tude towards  work,  etc.,  i.e.,  important  psychic  factors. 

The  consideration  of  the  errors  of  the  pupils  of  the  two 
schools  separately,  and  also  by  sexes,  gives  us  returns  frac- 
tionated in  four  sets  of  30,  72,  251,  and  251  pupils  respec- 
tively. The  close  agreement  of  these  four  sets  may  be  taken 
as  a  measure  of  the  accuracy  of  the  classification  and  of  the  con- 
stancy of  the  factors  conditioning  the  production  of  the  errors. 
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Examination  by  grades  of  the  total  percentages  of  the  main 
classes,  I,  II,  and  III,  disregarding  sex,  gives  no  evidence  of 
any  relation  of  age  to  the  relative  frequency  of  motorial  and 
sensorial  errors. 

Some  of  the  subclasses  of  the  main  divisions  may  be  exam- 
ined in  groups.  Table  XIV  collates  some  of  the  results  for 
convenience  of  inspection.  It  shows  the  results  of  the  pupils 
of  the  two  schools  for  subclasses  of  errors  to  have  varied  very 
little  from  each  other,  though  the  errors  of  102  and  of  502 
papers  respectively  are  the  basis  of  computation.  The  more 
purely  motorial  errors  are  28.6%  and  30.7%,  while  those  medi- 
ated by  suggestion  are  19.6%  and  14.1%.  Of  the  errors  of 
the  sensorial  type,  19.6%  and  20.8%,  or  about  one  fifth  of 
all  that  were  recorded,  were  due  to  reliance  upon  phonetic 
guidance;  and  23.2%  and  26.3%,  or  about  one  quarter  of  all 
errors,  were  with  those  confusing  alternatives  which  the  irra- 
tionalities of  English  spelling  so  abundantly  provide. 

Concerning  this  class  of  words  Dr.  Rice  says :  "  The  words 
that  must  be  studied  individually  are  those  in  which  no  clue 
__  is  given,  either  by  sound  or  rules.  The  best  to  be  done  with 
such  words,  until  our  spelling  is  reformed,  is  to  bring  them  to 
the  notice  of  the  child,  and  trust  to  chance  for  the  results. 
The  simple  reform  of  dropping  the  silent  letter  in  the  last  syl- 
lable of  such  words  as  beggar,  driver,  doctor,  mantel,  bundle, 
metal,  would  enable  us  to  strike  no  less  than  15%  of  the  words 
from  the  described  list.  Again  in  the  long  vowel  sounds  the 
difficulties  are  endless,  the  same  sound  being  represented  in  so 
many  different  ways  that  it  is  a  marvel  to  be  able  to  master 
them  all.  To  illustrate :  blue,  to,  too,  two,  who,  shoe,  you,  ewe, 
lieu,  view,  new,  knew,  no,  know,  sew,  beau,  toe,  owe,  oh,  dough, 
goat.  Again,  the  choice  between  ee  and  ea,  as  in  feed,  read,  is 
extremely  puzzling.  What  a  boon  to  our  children  it  would 
be  to  rid  spelling  of  such  peculiarities  as  these."  1  While  some 
of  the  errors  of  doubling  and  non-doubling  which  go  to  swell 
the  above  percentage  come  under  rule,  and  could  therefore  be 
1  Forum,  June,  1898,  p.  418. 


ANALYSIS  OF  ERRORS  35 

eliminated,  according  to  Dr.  Rice,  from  the  list  of  confusing 
words  if  proper  advantage  were  taken  of  the  existence  of  some 
rules  in  English  spelling,  yet  as  it  is  usually  taught  they  are 
as  confusing  as  the  rest.  The  practical  effect  for  good  of  the 
teaching  of  rules  is  a  question  of  method,  which  itself  needs 
investigation. 

These  results  may  well  stimulate  the  advocate  of  spelling 
reform  to  energetic  effort.  The  pedagogue,  however,  must 
accept  the  situation  as  he  finds  it  and  do  the  best  he  can  under 
the  discouraging  circumstances.  It  should  not  be  forgotten, 
however,  that  the  percentages  which  have  been  under  discus- 
sion are  based  upon  a  certain  sum  total  of  errors  examined, 
and  that,  as  a  former  tabulation  shows,  the  actual  percentage 
of  commission  of  error  is  comparatively  small,  varying  from 
10%  to  less  than  1%  with  the  advancing  grade  of  the  pupil. 
Results  that  will  be  presented  subsequently  will  show  also  that 
in  written  language  (connected  discourse  of  story,  composition, 
letter,  etc.)  the  percentage  of  correctness  is  still  higher.  But 
the  standard  of  requirement  has  always  been  a  very  high  one, 
and  the  practical  question  remains,  "  What  is  the  best  method 
to  pursue  in  teaching  spelling  ?  " 

This  question  may  profitably  be  considered  in  the  light  of 
results  of  the  present  investigation.  At  the  outset  it  may  be 
regretted  that  the  question  of  method  so  frequently  takes  the 
form  of  that  above  ;  an  inquiry  for  the  best  method,  as  if  a 
best  method  could  in  all  cases  be  found.  The  complexity  of 
the  situation  that  confronts  the  teacher  is  generally  too  great 
to  admit  of  the  simple  solution  which  any  one  method  prom- 
ises. Educational  progress  has,  accordingly,  been  seriously 
retarded  by  the  exploitation  of  panacean  methods.  Spelling, 
as  a  subject  of  instruction,  has  not  escaped  this  tendency. 
Extensive  drill  in  oral  spelling,  exclusive  use  of  written  spell- 
ing, methods  directed  to  the  syllabic  constituents  of  the  words, 
others  which  ignore  these  completely  and  concern  themselves 
simply  with  the  word  as  a  whole,  and  the  so-called  "photo- 
graphic "  method,  which  requires  the  reproduction  of  the  word 
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after  it  has  been  "photographed  upon  the  mind"(!)  by  a  single 
glance,  are  some  of  the  methods  which  have  been  and  are 
severally  championed  as  possessing  exclusive  pedagogical 
virtue. 

The  secret  of  this  partisanship  is  to  be  found  in  the  fact  that 
each  method  does  supply  an  important  factor  in  accomplishing 
a  pedagogical  result.  The  astounding  results  which  are  claimed 
to  have  been  produced  by  some  special  drill,  e.g.,  the  "photo- 
graphic "  process  referred  to  above,  are  in  all  probability  due  to 
the  special  interest  in  spelling  on  the  part  of  both  teacher  and 
pupil  which  is  excited  by  a  novel  procedure  in  a  subject  which 
has  seldom  been  raised  from  the  uninteresting  plane  of  sheer 
drudgery.  The  value  of  the  method  is  rather  that  of  a  mere 
classroom  device,  and  is  apt  to  be  of  temporary  duration,  other- 
wise the  operation  of  natural  selection  would  have  resulted  in 
the  survival  of  the  pedagogically  "fittest"  method. 

Psychological  facts  and  theories  concerning  the  factors 
involved  in  learning  to  spell  have  been  appealed  to  more  or 
less  to  determine  the  question  of  method.  The  tendency  of 
physiological  and  psychological  speculation  unfortunately  has 
been  to  endow  the  processes  concerned  with  a  simplicity  that 
they  do  not  in  reality  possess.  The  diagrammatic  demonstra- 
tions of  the  functional  relations  of  speech  centers  are  fre- 
quently as  far  from  the  truth  as  they  are  clear  and  entertaining 
forms  of  exposition.  According  to  some  of  these,  the  different 
centers,  auditory,  visual,  articulatory  motor  and  graphic  motor, 
the  four  that  are  usually  enumerated,  are  described  as  though 
having  nearly  autonomous  functions,  injury  to  any  one  being 
followed  by  impairment  of  function  which  is  as  restricted  as 
is  its  anatomical  substrate.  Such  views  have  lent  pertinency 
to  the  question  as  to  which  class  of  verbal  memory  images, 
auditory,  visual,  or  kinaesthetic,  it  is  in  general  pedagogically 
advisable  or  economical  to  store  in  the  mind. 

Again,  this  relative  autonomy  of  centers  is  said  to  manifest 
itself  in  the  preferential  use  by  different  individuals  of  the 
center  or  centers  which,  by  reason  of  heredity  or  education, 
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most  readily  facilitate  memory  and  ideation,  and  persons  are 
classed  as  visuels,  moteurs,  auditifs,  according  as  they  depend 
upon  one  or  the  other  center  for  the  processes  of  thought  and 
its  expression.  Galton's  inquiries  disclosed  great  personal 
diversities  of  imaginative  recall  which  had  before  his  investi- 
gation received  little  attention.  There  can  be  no  doubt  that 
these  differences  are  important  in  the  psychic  life  of  the  indi- 
vidual, and  that  the  types  are  well  enough  marked  to  justify  the 
terms  "visuel,"  etc.,  as  denotative  of  predominant  tendencies. 
As  William  James  says  :  "  In  some  individuals  the  habitual 
1  thought-stuff,'  if  one  may  so  call  it,  is  visual ;  in  others  it  is 
auditory,  articulatory  or  motor:  in  most  perhaps  it  is  evenly 
mixed."  1  It  is  indeed  highly  probable  that  the  mixed  type  is 
the  prevailing  one,  and  it  is  more  than  probable  that  even 
where  "  thought-stuff  "  of  one  kind  habitually  predominates,  it 
does  so  "  by  and  with  the  advice  and  consent,"  we  may  say,  of 
the  other  psychic  representatives,  and  is  dependent  to  a  greater 
or  less  degree  upon  their  functional  integrity;  the  terms  "visuel," 
etc.,  indicate  types,  therefore,  rather  than  distinct  classes  of 
mental  individuality.  In  view  of  this,  it  would  .be  of  impor- 
tance to  the  teacher  only  when  dealing  with  special  cases  to 
investigate  the  type  of  mind,  visual  or  auditory,  e.g.,  of  the 
pupil  under  pedagogical  treatment ;  but  under  the  usual  con- 
ditions of  instruction  (in  classes  of  from  forty  to  eighty  pupils 
each)  the  existence  of  such  individual  differences  would  be  an 
argument  against  restriction  of  appeal  to  any  one  sense,  since 
due  regard  for  these  idiosyncratic  tendencies  of  the  imagina- 
tion would  dictate  stimulation  through  as  many  sense  channels 
as  possible  as  the  only  safe  procedure. 

Not  only,  however,  do  the  exigencies  of  class  teaching 
demand  varied  methods,  but  the  facts  upon  which  a  demand 
for  exclusive  methods  has  been  based  may  be  disputed.  The 
original  simplicity  of  explanation  has  been  slowly  giving  way 
to  those  which  recognize  the  true  complexity  of  speech  and 
allied  manifestations. 
1  James,  Principles  of  Psychology,  Vol.  II,  pp.  50-65.  New  York,  Holt,  1890. 
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In  the  light  of  the  most  modern  research,  the  centers  (audi- 
tory, visual,  etc.)  are  no  longer  regarded  as  bearing  such  simple 
relationships  to  each  other  that  a  comparative  functional  inde- 
pendence may  be  ascribed  them.  On  the  contrary,  the  "  zone 
of  language  "  as  a  whole  is  a  certain  anatomical  unit  in  the 
cerebral  processes  of  speech  production.  The  interdependence 
of  the  parts  which  compose  it,  and  the  necessity  of  the  har- 
monious coordination  of  all  for  the  perfect  performance  of  func- 
tion, both  in  the  receptive  and  emissive  phases  of  the  process, 
are  strongly  insisted  upon.  An  interference,  anatomical  or 
functional,  with  the  integrity  of  any  part  of  the  complex 
system  exerts  a  disturbing  influence  upon  the  rest.  Moreover, 
the  existence  of  a  distinct  graphic  motor  center,  to  which  the 
older  views  assigned  a  phylogenetic  stability,  is  strongly  dis- 
puted. The  peripheral  apparatus  "  for  the  execution  of  move- 
ments of  writing  have  no  other  specialization  in  the  Rolandic 
cortex  than  that  of  the  mobile  part  which  holds  the  pen.  Per- 
sistent repetition  of  the  act  of  writing  may  bring  about  such 
facility  that  the  act  is  performed  almost  automatically;  but 
practice,  though  contributory  to  perfection,  is  not  contributory 
to  the  development  of  a  special  center ;  and  the  scrivener  does 
not  possess  a  special  center  in  which  are  located  the  graphic 
motor  memories  any  more  than  does  the  telegrapher  a  tele- 
graphic center,  or  the  typewriter  a  typewriting  center,  or  the 
pianist  a  center  in  which  are  represented  the  complex  move- 
ments of  the  fingers." 1 

The  abandonment  of  the  conception  of  a  special  graphic 
center  for  the  registration  of  graphic  motor  images  necessarily 
strengthens  the  view  of  the  functional  interdependence  of  the 
cortical  centers  concerned  in  both  oral  and  written  language, 
and  weakens  the  psycho-physiological  defense  of  methods 
which  make  an  exclusive  appeal  to  memories  of  a  single  sense 
type.  Fortunately  for  the  child,  the  simplest  method  that  can 
be  devised  must,  incidentally,  at  least,  appeal  to  other  sense 
channels  than  the  one  which  may  happen  to  be  made  the  object 
1  The  Faculty  of  Speech,  pp.  119,  120,  136-152. 
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of  pedagogical  endeavor,  and  so  must  give  training  to  two  or 
more  of  the  centers  whose  coordination  is  essential  to  the  per- 
fection of  reception  and  execution. 

The  answer,  then,  which  it  seems  should  be  made  to  the 
question  which  introduced  us  to  the  above  psycho-physiological 
discussion  is  that  "  the  wise  teacher  will  acquaint  herself  with 
as  many  methods  and  devices  as  possible,  and  change  from  one 
to  the  other,  in  order  to  relieve  the  tedium  and  to  meet  the 
needs  of  individual  children.  Before  all  she  will  beware  of 
running  off  at  a  tangent  with  any  particular  method,  because 
none  yet  discovered  has  been  proved  a  panacea." 1  I  have 
quoted  this  conclusion  of  Dr.  Rice's  because  it  paraphrases  so 
well  the  deductions  which  I  believe  should  be  made  from  the 
evidence  which  has  been  submitted,  and  it  seems  especially 
appropriate  to  emphasize  in  this  way  the  arrival  at  the  same 
point  by  two  such  different  routes  as  those  taken  by  Dr.  Rice 
and  the  writer. 

Other  questions  of  method  arise  in  connection  with  the 
results  of  the  classification  of  spelling  errors.  It  will  be 
remembered  that  under  the  first  main  division  of  that  classifi- 
cation —  Motor  Incoordination  —  were  grouped,  roughly  speak- 
ing, something  less  than  half  of  all  the  errors  —  48.3%  and 
45.1%  in  the  respective  schools  (see  Tables  XII  and  XIII, 
Appendix,  pp.  78,  79).  The  conditions  of  the  experimental 
collection  of  the  material  favored  somewhat  the  production  of 
such  errors,  but  after  due  allowance  has  been  made  for  this 
fact,  a  surprisingly  large  number  of  errors  are  attributable  to 
the  factors  embraced  under  the  term  "  motor  incoordination." 
Children  following  the  line  of  least  resistance  will,  if  permitted 
to  do  so,  scrawl  down  any  symbols  that  will  at  all  approximate 
to  the  expression  of  the  thought  they  wish  to  convey.  Their 
fluctuating  attention  needs  to  be  constantly  recalled  to  the 
details  of  execution,  and  this  can  only  be  accomplished  by  the 
establishment  of  careful  habits  through  the  effectual  insistence, 
on  the  part  of  the  teacher,  upon  good  performance  of  every 

1  Forum,  June,  1897,  p.  416. 
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school  exercise.  Ability  to  do  this  requires  a  high  order  of 
pedagogic  insight  and  tact,  good  disciplinary  control  of  a  class, 
and  that  knowledge  and  skill  in  the  anticipation  and  preven- 
tion, detection  and  correction  of  errors  which  is  usually  obtain- 
able only  by  intelligent  utilization  of  long  experience  in  class 
teaching.  The  work  of  overcoming  the  natural  tendencies  of 
children  to  the  commission  of  the  motorial  class  of  errors,  espe- 
cially when  such  tendencies  have  been  accentuated  by  laxity  of 
control  or  inefficient  teaching,  is  one  of  unceasing  effort  and 
vigilance,  and  it  is  surprising  how  rapidly  the  work  of  a  class, 
which  has  been  of  a  very  high  order,  will  degenerate  in  this 
respect  when  the  pedagogical  vigilance  or  skill  of  administra- 
tion is  for  any  reason  diminished. 

The  successful  teacher  is  frequently  unable  to  analyze  the 
methods  by  which  she  secures  good  work.  She  sometimes 
sums  them  up  in  the  statement  that  she  "  will  not  permit  any- 
thing but  good  work."  Many  of  her  less  able  arid  experienced 
co-workers  are  just  as  anxious  not  to  "permit"  this  as  she. 
The  difference  in  result  would  seem  to  lie,  not  in  specific 
method,  but  in  effectiveness  of  administration.  This  general 
effectiveness  of  administration  conduces  not  only  to  the  elimina- 
tion of  errors  of  class  I,  but  incidentally  to  those  of  classes  II 
and  III ;  it  is,  indeed,  a  much  larger  factor  in  the  production  of 
this  result  than  at  first  sight  appears. 

The  specific  spelling  lesson,  taught,  studied,  and  recited  in 
oral  or  written  form,  has  been  from  time  immemorial  regarded 
as  the  factor  most  largely  contributory  to  the  spelling  result; 
yet,  as  a  matter  of  fact,  the  sensory  stimulation  afforded  by  the 
spelling  lesson,  unless  an  inordinate  amount  of  time  be  devoted 
to  such  drill,  is  but  a  trifling  proportion  of  the  total  stimulation 
afforded  by  the  environmental  influences  of  school,  home,  and 
outdoor  life  to  which  the  average  pupil  is  subjected.  In  school 
almost  every  lesson  is  contributory,  for  almost  all  involve  exer- 
cise of  the  visual  centers  in  reading,  or  of  the  entire  language 
zone  in  writing;  and  every  written  or  printed  word  which  is 
seen  in  street  advertisements,  or  is  met  with  in  home  reading, 
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enregisters  effects  of  its  stimulation  upon  the  cortical  areas. 
A  striking  paragraph  from  Professor  James'  chapter  on  Habit 
is,  mutatis  mutandis,  applicable  here.  "  The  drunken  Rip  Van 
Winkle  in  Jefferson's  play  excuses  himself  for  every  fresh 
dereliction  by  saying,  'I  won't  count  this  time.'  Well!  he 
may  not  count  it  and  a  kind  Heaven  may  not  count  it ;  but  it 
is  being  counted,  none  the  less.  Down  among  his  nerve  cells 
and  fibers  the  molecules  are  counting  it,  registering  and  storing 
it  up  to  be  used  against  him  when  the  next  temptation  comes. 
Nothing  we  ever  do  (or  experience)  is,  in  strict  scientific  literal- 
ness,  wiped  out.  Of  course  this  has  its  good  side  as  well  as  its 
bad.  Let  no  youth  have  any  anxiety  about  the  upshot  of  his 
education,  whatever  the  line  of  it  may  be.  If  he  keep  faith- 
fully busy  each  hour  of  the  working  day,  he  may  safely  leave 
the  final  result  to  itself.  He  can,  with  perfect  certainty,  count 
on  waking  up  some  fine  morning  to  find  himself  one  of  the 
competent  ones  of  his  generation  in  whatever  pursuit  he  may 
have  singled  out." 1  That  the  pupil  of  the  elementary  school 
"  wakes  up  some  fine  morning  "  (in  the  eighth  school  year  or 
earlier)  to  find  himself  a  tolerable  speller,  without  regard  to  the 
quality  or  quantity  of  the  specific  instruction  he  has  received,  if 
he  has  merely  attended  school,  seems  to  be  indicated  by  the  impor- 
tant relation  which  mere  maturity  bears  to  spelling  ability. 

It  would  be  impossible  to  calculate  exactly  or  even  approxi- 
mately, by  direct  methods,  the  proportionate  degrees  of  stimu- 
lation exerted  by  the  short  but  intensive  spelling  drill  and  by 
the  more  constant  if  less  intensive  influences  of  school  and 
other  environment.  The  latter,  however,  must  be  very  impor- 
tant factors.  The  student  relies  upon  them  entirely  after 
advancing  beyond  the  elementary  school,  specific  spelling  drill 
being  omitted  from  high  school,  college,  and  university  work. 
The  student  of  foreign  languages  also,  almost  without  excep- 
tion, unconsciously  attains  facility  in  the  spelling  while  master- 
ing the  difficulties  of  the  grammar  and  acquiring  the  ability  to 
read  and  speak  other  tongues. 

1  Principles  of  Psychology,  Vol.  II,  p.  127. 
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One  factor  not  always  considered  in  discussing  the  effective- 
ness of  the  specific  spelling  drill,  is  that  ability  acquired  in  this 
way  is  not  always  transferable  to  the  exigencies  of  connected 
written  discourse  for  which  the  spelling  drill  is  primarily  insti- 
tuted. That  pupils  who  can  pass  good  spelling  examinations 
frequently  write  badly  spelled  compositions  or  papers  upon 
history  or  other  subjects  is  a  matter  of  frequent  comment  by 
teachers.  Indeed,  many  teachers  do  not  hesitate  to  say  that 
if  the  spelling  of  their  classes  were  estimated  by  the  pupils' 
written  work  in  general, '  rather  than  by  their  ability  to  spell 
a  selected  list  of  words,  they  would  regard  omission  of  the 
spelling  lesson  and  the  placing  of  greater  emphasis  upon  careful 
supervision  of  the  general  work  as  the  best  method  of  meeting 
the  new  situation.  The  soundness  of  these  observations  and 
of  all  predictions  as  to  the  probable  effect  of  change  of  method 
should  be  investigated,  statistically  and  experimentally,  before 
too  great  reliance  is  placed  upon  them,  but  the  opinion  of 
the  experienced  and  successful  teacher  is  worthy,  at  least,  of 
respectful  hearing. 

Certain  psychological  considerations  would  seem  to  support 
the  empirical  conclusions  of  the  teacher.  We  may  regard  the 
complex  act  of  writing  connected  discourse  (the  really  ultimate 
goal  of  school  training  in  spelling)  as  an  entire  situation  which 
should  be  departed  from  in  practice  as  little  as  possible  if  the 
best  results  are  to  be  attained.  Every  element  of  the  situation 
may  be  regarded  as  making  a  certain,  more  or  less  important, 
fractional  contribution  to  the  final  production.  The  disturbing 
effect  that  an  unusual  kind  of  paper,  pencil,  ink,  or  other  mate- 
rial has  upon  the  work  of  some  persons  is  well  known.  The 
habitual  situation  in  all  its  details  must  be  followed  if  the  task 
is  to  progress  smoothly.  Some  children  examine  poorly  if  not 
in  their  accustomed  room,  and  a  greater  number  fail  appreciably 
if  they  miss  the  stimulus  of  the  mere  presence  of  their  regular 
teacher.  These  are  facts  which  are  usually  explained  as 
evidencing  the  effectiveness  of  summation  of  stimuli.  James 
gives  some  interesting  examples.  "If  a  car  horse  balks,  the 


ANALYSIS  OF  EKKOKS  43 

final  way  of  starting  him  is  by  applying  a  number  of  customary 
incitements  at  once.  If  the  driver  uses  reins  and  voice,  if  one 
by-stander  pulls  at  his  head,  another  lashes  his  hind  quarters, 
and  the  conductor  rings  the  bell,  and  the  dismounted  passengers 
shove  the  car,  all  at  the  same  moment,  his  obstinacy  generally 
yields,  and  he  goes  on  his  way  rejoicing.  If  we  are  striving  to 
remember  a  lost  name  or  fact  we  think  of  as  many  cues  as 
possible,  that  by  their  joint  action  they  may  recall  what  no 
one  of  them  can  recall  alone.  Aphasia  shows  many  examples 
of  summation.  A  patient  who  cannot  name  an  object  simply 
shown  him,  will  name  it  if  he  touches  as  well  as  sees  it,  etc."1 
This  last  illustration  is  very  apropos,  and  is  strikingly  paral- 
leled by  the  fact  already  referred  to  of  many  persons  writing  a 
puzzling  word  to  determine  its  proper  orthography  through  the 
sensations  of  movement  and  the  actual  visual  stimuli  from  the 
written  word. 

The  spelling  of  words  in  the  course  of  written  composition  is 
a  situation  whose  complexity  far  exceeds  that  of  the  writing  or 
the  oral  spelling  of  isolated  words,  the  usual  forms  of  spelling 
drill  and  recitation.  Whether  the  omission,  by  the  latter,  of 
such  elements  of  the  more  complex  situation  as  the  writing  in 
paragraph  form,  the  direction  of  attention  more  or  less  strongly 
upon  a  context,  etc.,  is  seriously  prejudicial  to  its  effectiveness 
as  a  training  for  such  a  situation,  is  really  the  point  at  issue. 

Baldwin  records  some  interesting  observations  and  experi- 
ments under  the  captions  of  physiological,  sensori-motor,  and 
personal  suggestion  in  which  the  value  of  the  presence  of  every 
element  of  an  entire  situation  in  bringing  about  a  complex 
reaction  is  emphasized.  He  says,  under  physiological  sugges- 
tion, "Her  [his  child's]  nurse  put  her  to  sleep  by  laying  her 
face  down  and  patting  gently  upon  the  end  of  her  spine.  This 
position  soon  became  itself,  not  only  suggestive  to  the  child  of 
sleep,  but  sometimes  necessary  to  sleep,  even  when  she  was  laid 
across  the  nurse's  lap  in  what  seemed  to  be  an  uncomfortable 
position."  Later,  he  says,  under  sensori-motor  suggestion,  "The 
lLoc.  cit.,  Vol.  I,  pp.  84,  85. 
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nurse  in  the  meantime  added  two  nursery  rhymes;  thus  posi- 
tion, pats,  and  rhyme  sounds  were  the  suggesting  stimuli.  Not 
until  the  third  month,  however,  was  there  any  difference  noticed 
when  the  same  suggestions  came  from  other  persons.  I  myself 
learned  during  the  fourth  month  to  put  her  to  sleep,  and  learned 
with  great  difficulty  though  pursuing  the  nurse's  methods  as 
nearly  as  possible.  Here,  therefore,  was  a  sleep  suggestion  from 
the  personality  of  the  nurse  —  her  peculiar  voice,  touch,  etc."  * 

Though  the  relationship  between  the  "  suggestions  "  of  these 
illustrations  and  those  which  bring  about  the  spelling  reaction 
may  be  remote,  differing  as  they  do  in  the  degree  of  complexity 
of  the  factors  involved,  yet  it  is  none  the  less  a  real  one.  The 
former,  however,  are  adduced  merely  to  show  a  possible  psycho- 
logical justification  for  a  course  of  action  which  the  pedagogic 
instinct  and  practical  experience  of  many  skilled  teachers  would 
accept.  To  actually  arrive  at  positive  practical  conclusions  by 
such  a  speculative,  a  priori,  road  would  be  obviously  absurd. 
It  does,  however,  suggest  the  direction  which  an  experimental 
investigation  of  the  relation  of  method  of  teaching  to  result 
achieved  may  profitably  take. 

In  the  light  of  the  preceding  discussion,  the  following  con- 
clusions seem  justified : 

(A)  The   controlling    factors   of  spelling  proficiency  appear 
to  be  (1)  the  age  and  mental  status  of  the  pupils ;  (2)  the  inci- 
dental influences  of  home,  street,  and  school  life ;  (3)  the  "  per- 
sonal equation"  of  the  teacher. 

(B)  The  effect  of  the  usual  form  of  specific  spelling  drill  is 
not  entirely  transferable  to  the  complexities  of  the  reactions 
demanded  by  written  discourse ;  but,  on  account  of  the  phe- 
nomena of  "  suggestion  "  and  "  summation  of  stimuli,"  a  train- 
ing is  demanded  in  which  the  "  whole  situation  "  shall  be  the 
unit  of  consideration. 

These  conclusions  indicate  the  comparative  unimportance 
of  the  spelling  drill  as  contributory  to  accuracy  in  spelling. 

1  Baldwin,  J.  Mark,  Mental  Development  in  the  Child  and  the  Race,  pp.  110, 
115.  New  York,  Macmillan,  1895. 
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They  suggest  also  that  we  may  not  only  agree  with  Dr.  Rice  in 
his  contention  that  more  than  fifteen  minutes  daily  spelling 
drill  is  time  thrown  away,  but  may  go  farther  than  he  felt  war- 
ranted in  going,  and  dispense  with  the  spelling  drill  altogether 
without  prejudice  to  the  educational  interests  of  the  pupils. 
May  it  not,  in  other  words,  be  advisable  to  omit  the  specific 
spelling  period  from  the  elementary  school  programme  as  it  has 
been  omitted  from  the  high  school  and  college  roster  ? 

An  experimental  and  statistical  investigation  of  this  question 
is  presented  in  the  next  section. 


PART  III 

PEDAGOGICAL  METHOD  AND  RESULTS 

ON  purely  theoretical,  ethico-psychological  grounds,  Herbar- 
tians  have  maintained  the  necessity  for  the  correlation  of  studies. 
The  degree  of  articulation  proposed  varies  from  a  "  coordina- 
tion "  of  several  groups  of  studies  to  attempts  at  "  concentra- 
tion" about  a  central  core  of  material.  In  their  plans  of 
instruction  the  "formal"  branches,  as  distinguished  from  the 
"content"  studies,  are  treated  as  but  means  to  ends,  not  as 
ends  in  themselves.  Language  (including  reading,  writing,  and 
spelling)  is  regarded  merely  as  the  vehicle  of  thought,  and  is 
made  to  follow  the  development  of  the  latter.  Facility  in  the 
use  of  the  conventional  symbols  for  the  reception  and  expression 
of  thought  is  consequently  considered  to  be  readily  acquired  by 
instruction  incidental  to  the  main  course. 

While  not  professedly  an  Herbartian,  nor  consciously  work- 
ing out  his  theories  upon  Herbartian  lines,  Parker  carried  the 
Herbartian  principle  of  concentration  to  a  most  radical  extreme. 
He  characterizes  what  he  calls  "the  prevailing  hypothesis,"  as 
follows  :  "  Pupils  must  be  trained  to  make  the  forms  of  thought, 
expression,  forms  of  language,  art  and  number  with  no  immedi- 
ate relation  to  the  thought  the  forms  express.  The  purpose  of 
this  form  making  is  the  use  of  the  forms  in  the  future  when 
needed  for  the  expression  of  thought."  This  he  contrasts  with 
a  second  hypothesis :  "  The  technical  skill  necessary  for  the 
adequate  expression  of  thought  in  all  modes  of  expression  may 
be  thoroughly  acquired  under  the  immediate  impulses  of  intrin- 
sic thought,  or  the  thought  evolved  in  the  study  of  the  central 
subjects  and  their  auxiliaries."  The  first  hypothesis  finds 
expression  in  such  specific  statements  as  :  "  Constant  drills  in 


METHOD  AND  RESULTS  47 

oral  and  written  spelling,  covering  a  period  of  eight  years,  are 
absolutely  necessary";  whereas  the  second  hypothesis  involves 
the  proposition  (among  others)  that  "writing,  including  spell- 
ing, punctuation,  and  capitalization,  may  be  gradually  and  surely 
mastered  by  successive  attempts  to  express  thought."1  The  sec- 
ond hypothesis  is  the  one  which,  upon  almost  purely  theoretical 
grounds,  is  strongly  advocated.  The  truth  of  this  hypothesis 
and  the  possibility  of  reliance  upon  it  under  actual  conditions 
of  classroom  instruction  have  been  put  to  the  test  of  practice  in 
the  Cook  County  Normal  School,  with,  it  is  claimed,  consider- 
able success. 

But  not  only  have  the  coordination  and  concentration  of 
studies  (and  the  more  or  less  incidental  teaching  of  the  formal 
studies)  been  advocated,  practiced,  and  defended  on  such  theo- 
retical grounds,  but  very  practical  considerations  have  forced 
the  problem  upon  the  attention  of  educators  not  otherwise 
interested  in  the  Herbartian  school  of  thought.  The  exigencies 
of  the  teacher  of  the  elementary  school,  who  must  deal  with  a 
curriculum  that  is  ever  being  enriched  by  the  addition  of  some 
new  subject  matter  of  instruction,  have  made  the  question  of 
economy  of  time  one  of  great  practical  importance.  Incidental 
teaching  of  reading,  writing,  spelling,  etc.,  has  been  invoked, 
in  some  instances,  to  meet  this  demand.  But  while  theoretical 
(Herbartian)  considerations  demand  the  closest  possible  correla- 
tion of  "content"  and  "formal"  studies,  and  practical  necessi- 
ties require  the  strictest  economy  of  time,  the  question  whether 
these  purposes  may  be  effected  by  the  proposed  incidental  teach- 
ing of  the  formal  branches  without  prejudice  to  their  interests 
is  one  which  can  be  satisfactorily  determined  only  by  recourse 
to  actual  investigation. 

The  results  of  the  experimental  investigation  of  spelling 
errors  and  the  psychological  facts  and  theories  bearing  upon 
the  acquirement  of  spelling  habits,  which  were  given  in  the 
preceding  section,  suggest  the  comparative  meagreness  of  the 

i  Parker,  Francis  W.,  Talks  on  Pedagogics,  pp.  288-290.  New  York, 
Kellogg,  1894. 
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contribution  of  the  specific  spelling  drill  to  the  final  result,  and 
warrant  an  experiment  which  might  otherwise  have  seemed  a 
too  dangerous  tampering  with  the  educational  progress  of  the 
pupils  who  were  to  act  as  subjects  in  the  tests. 

It  was  decided  to  abandon  the  use  of  the  spelling  book  and 
home  lessons  in  the  subject,  to  omit  also  the  period  from  the 
school  programme  which  had  been  devoted  to  its  study  and 
recitation,  and  to  investigate  the  effect  that  the  abstraction  of 
these  influences  might  produce  upon  the  spelling  of  the  pupils 
of  the  several  school  grades.  Several  methods  of  measuring 
results  were  devised  which  will  be  herein  described  and  statis- 
tically reported  upon.  The  one  most  extensively  employed 
was  an  adaptation  of  the  "  composition  test "  which  Dr.  Rice 
employed  in  his  investigations.  It  consisted  of  a  record  of  the 
percentage  of  accuracy  in  the  spelling  of  various  kinds  of  exer- 
cises that  were  written  in  the  course  of  the  school  years  closing 
June  30,  1898,  1899,  and  1900. 

Composition  Tests.  —  The  method  pursued  was  to  mark  the 
misspelled  words  and  calculate  the  percentage  of  correctness 
upon  the  entire  number  of  words  written,  e.g.,  a  composition 
paper  of  three  hundred  words,  of  which  three  were  misspelled, 
would  have  99%  correctly  written.  When  the  same  word 
was  misspelled  more  than  once  in  the  same  paper,  it  was 
counted  as  an  error  each  time.  Dr.  Rice  allowed  such  recurring 
misspelling  of  the  same  word  to  count  but  once  in  the  total  of 
errors  of  an  individual  paper.  This  would  tend,  other  things 
equal,  to  make  the  results  of  his  tables  slightly  higher  than 
those  herein  recorded.  The  record  for  a  class  or  class  average 
for  any  one  test  was  found  by  taking  the  median  value  instead 
of  the  arithmetical  mean,  and  the  records  for  separate  depart- 
ments (grammar  grades  and  primary  grades)  and  for  the  entire 
school  have  been  obtained  also  by  this  method.  The  use  of  the 
median  not  only  furnishes  a  better  representative  value  than  the 
arithmetical  average,  but  also  very  materially  reduces  the  labor 
of  computation.  The  median  values  of  the  number  of  words 
written  in  the  successive  exercises  of  each  grade,  department, 
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and  school  were  recorded,  as  was  also  the  total  number  of  pupils 
represented  in  each  result.  The  results  of  all  the  tests  of  the 
year  1897-1898  are  given  in  Tables  XV-XVIII,  inclusive 
(Appendix,  pp.  81-85). 

Table  XV  shows  that  eight  tests  were  given  in  the  course  of 
the  year  to  pupils  from  the  third  b  grade  to  the  eighth  grade 
(inclusive).  The  first,  fourth,  and  eighth  tests  were  exercises 
in  composition ;  the  third  and  fifth  were  papers  written  in 
answer  to  questions  in  geography ;  the  second,  sixth,  and 
seventh,  similar  papers  of  which  language  (prose  and  poetical 
selections,  technical  grammar,  etc.),  science  lessons,  and  his- 
tory were  respectively  the  subjects.  The  composition  papers  of 
43  third  b  grade  pupils,  e.g.,  in  June,  1897,  averaged  81  words, 
of  which  92.4%  were  spelled  correctly;  the  length  of  the  com- 
position and  the  spelling  percentages  increased  up  to  the  eighth 
grade,  where  69  pupils  wrote  on  an  average  224  words  and  had 
99.5%  correctly  spelled.  Column  9  of  the  table  shows  the 
average  number  of  words  written  and  the  average  percentage  of 
correctness  for  the  entire  eight  tests.  The  final  column  ("  Ave. 
Var.")  shows  the  average  variation  of  the  spelling  percentages 
of  the  successive  tests  from  the  yearly  average.  Totals  and 
averages  are  given  for  the  grammar  grades  (fifth  to  eighth 
years  inclusive),  for  the  primary  grades  (first  to  fourth  years 
inclusive,  the  first  and  second  years  not  being  tested),  and  for 
the  school  as  a  whole  (third  to  eighth  years  inclusive).  The  latter, 
for  example,  show  that  503  pupils  taking  part  in  the  first  test 
wrote  on  the  average  171  words,  with  a  spelling  percentage 
of  97.1%  ;  that  526  pupils  took  part  in  the  eighth  test,  writing 
168  words  and  spelling  97.6%  correctly;  and  that  the  yearly 
averages,  in  which  4779  papers  are  represented,  are  278  words 
and  97.8%. 

In  Tables  XVI  and  XVII  (Appendix,  pp.  82,  83)  the  same 
plan  of  arrangement  is  followed  to  show  the  results  for  boys  and 
for  girls  respectively.  Table  XVIII  (Appendix,  pp.  84,  85) 
shows,  (a)  for  boys,  (b)  for  girls,  and  (<?)  for  boys  and  girls, 
results  of  ten  similar  tests  upon  third-  and  fourth-year  pupils 
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of  the  Agnew  School.  This  school  is  in  the  same  school  section 
of  Philadelphia  as  the  Northwest,  and  its  pupils  are  subject 
to  very  similar  environmental  (home,  street,  and  school)  influ- 
ences, many  of  its  pupils  being  younger  brothers  or  sisters  of 
the  grammar-grade  pupils  of  the  Northwest  School. 

The  Agnew  School  paralleled  the  Northwest  in  the  experi- 
mental omission  of  the  same  factors  in  spelling  instruction, 
and  in  the  method  of  computing  and  recording  the  data  fur- 
nished by  the  several  tests.  The  subjects  of  the  first  and  last 
composition  tests  were  the  same  for  both  tests  and  for  all 
grades  of  both  schools,  viz.,  "  A  Trip  to  Fairmount  Park."  The 
fourth  test  of  each  school  was  also  based  upon  the  same  lan- 
guage exercise.  The  other  papers  varied  more  or  less  in  sub- 
ject matter,  but  the  exercises  were  of  the  same  general  nature. 

The  length  of  time  devoted  to  the  writing  of  the  papers 
varied  with  the  nature  of  the  exercise  and  the  pupils  writing 
them.  The  tasks  of  the  lower  grades  were  shorter,  of  course, 
than  those  given  the  older  pupils,  and  the  individual  scholars  of 
a  class  finished  their  work  in  varying  times.  The  composition 
exercises  ranged  from  twenty  minutes  to  an  hour  in  length, 
and  the  other  tests  required  from  an  hour  to  two  hours  for 
their  completion.  The  variations  in  the  number  of  words 
written  are,  therefore,  large,  except  when  similar  tests  (e.g.,  first 
and  eighth,  third  and  fifth)  are  compared.  No  special  relation 
between  the  number  of  words  written  and  the  correctness  of 
spelling  appears  to  be  discoverable  in  the  tables  of  results.  It  ' 
may  be  said  that  the  factor  of  fatigue  does  not  seem  to  have 
entered  any  more  largely  into  the  spelling,  result  when  a  large 
number  of  words  was  written  than  when  very  few  were  written. 
The  seventh,  sixth,  and  fifth  tests,  e.g.,  of  the  Northwest  School, 
gave  the  three  highest  results  in  number  of  words,  and  were  fully 
up  to  the  average  in  spelling  percentage,  while  the  same  may 
be  said  for  the  seventh  and  ninth  tests  of  the  Agnew  School. 

In  nine  out  of  ten  tests  of  the  Agnew  School  (i.e.,  in  all  but 
test  1)  the  girls  wrote  more  words  than  the  boys ;  and  in 
seven  out  of  eight  tests  of  the  Northwest  School  (in  all  except 
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test  5)  they  also  wrote  more  than  the  boys.  On  the  average 
the  girls  wrote  10%  more  than  the  boys  (see  yearly  totals  for 
all  grades).  This  is  an  interesting  difference  susceptible  of 
various  interpretations.  It  cannot  be  of  any  significance  in 
relation  to  the  question  of  rate  of  movement ;  for  there  were 
no  time  limits  set,  and  carefulness  rather  than  rapidity  may  be 
said  to  have  been  the  ideal  of  execution  upon  which  emphasis 
was  placed.  The  greater  length  of  the  girls'  papers  may  per- 
haps be  regarded  as  (a)  an  index  of  the  greater  care  expended 
upon  their  completion,  or  (b)  of  a  fuller  preparation  in  and 
available  knowledge  of  the  subject  matter  of  the  tests,  or  (c) 
of  a  tendency  to  greater  diffuseness  of  expression.  It  is  not 
improbable  that  all  three  of  these  causes  were  contributory  to 
the  result.  The  papers  themselves  give  evidence  of  (a)  and 
(£>),  if  not  of  (<?).  Whether  the  greater  diligence  and  care,  both 
in  preparation  and  execution,  which  the  results  would  seem 
to  indicate,  is  a  natural  sex  difference,  or  whether  such  result 
would  indicate  the  failure  of  our  courses  of  study  and  methods 
of  teaching  to  appeal  to  these  qualities  in  the  boy,  is  an 
important  question  for  pedagogy. 

Turning  now  to  the  other  (spelling)  results  of  the  tables,  we 
see  (columns  9  and  11)  that  the  increase  from  grade  to  grade 
in  spelling  percentages  proceeds  with  an  even  greater  regularity 
than  that  shown  in  the  fifteen-minute  tests.  The  percentages 
attained  are  also  uniformly  higher  than  those  of  the  word  tests. 

These  results  are  graphically  shown  in  Figs.  6  and  7,  pp.  52, 
53.  Only  one  drop  in  the  curves  appears,  that  of  the  fourth  a 
grade,  Fig.  6.  The  boys'  and  the  girls'  curves  parallel  each  other 
very  closely  ;  but  there  are  important  differences  between  the 
two  schools.  The  pupils  of  the  Northwest  School  make  their 
greatest  gain  in  the  third  a  grade ;  those  of  the  Agnew  in  the 
fourth  a  grade,  where  the  Northwest  curve  falls  off  some- 
what. The  solution  of  these  peculiarities  may  be  found  in 
differences  of  general  effectiveness  of  the  several  class  teachers, 
and  goes  to  emphasize  the  importance  of  the  "personal  equa- 
tion" factor  before  discussed  (pp.  39,  40).  Satisfactory  proof 
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of  these  differences  cannot  be  here  recorded.  It  can  only  be 
stated  from  intimate  personal  knowledge  that  they  were  so 
obvious  that  a  doubtful  judgment  need  not  be  rendered.  The 
fourth  a  classes  of  the  Agnew  School  and  the  fourth  b 
classes  of  the  Northwest  School  had  the  good  fortune  to  be 
under  the  care  of  experienced  and  exceptionally  skillful 
teachers  ;  the  third  b  classes  of  the  latter  school,  however, 
suffered  from  the  prentice  hands  of  inexperienced  and  there- 
fore relatively  inefficient  instructors.  The  low  percentages  of 
these  pupils  account  for  the  apparently  great  gain  of  the  third  a 
classes,  which  are  only  slightly  above  the  normal  in  their  results. 
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FIG.  6.    Data  for  these  curves  in  Tables  XVI  and  XVII.     Northwest  School. 
Increase  in  spelling  percentage  from  the  third  to  the  eighth  grade. 

The  curves  show  also  that  the  girls  have  excelled  the 
boys  from  the  lowest  to  the  highest  grades.  The  superiority 
of  result  is  shown  to  be  greatest  in  the  fourth  and  fifth  school 
years,  and  decreases  thereafter,  until  at  the  eighth  year  the 
curves  approximate  very  closely  (at  99.5%  and  99.4%).  In  the 
fourth  and  fifth  years  the  results  are  the  most  irregular,  and 
the  rise  in  the  curves  is  almost  zero.  These  phenomena  may 
be  related  to  the  fact  that  the  fifth  year  marks  the  beginning  of 
the  grammar-school  work,  and  a  considerable  increase  in  both 
the  number  and  difficulty  of  the  requirements  of  the  course  of 
study.  That  the  transition  to  the  more  difficult  work  is  made 
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too  abruptly  in  the  absence  of  any  correspondingly  sudden  nat- 
ural increase  in  the  physical  and  mental  development  of  the 
pupil,  and  that  the  fifth-year  grade  becomes  therefore  a  veri- 
table pons  asinorum,  is  the  opinion  of  many  very  competent 
class  teachers.  If  such  views  truly  represent  actual  and  gen- 
erally prevalent  conditions,  the  problem  of  correlating  the  work 
of  the  primary  and  grammar  grades  of  the  elementary  schools 
is  still  a  very  important  one.  It  would,  of  course,  be  unwise, 
if  not  absurd,  to  base  any  positive  conclusions  upon  the  com- 
paratively meagre  data  which  Fig.  6  summarizes  and  exhibits. 
The  discussion  may,  however, 
suggest  the  value  of  the  study 
of  the  relations  between 
curves  of  physical  growth  and 
development  of  school  chil- 
dren, and  those  which  might 
be  plotted  from  the  investi- 
gation of  their  progress  in  the 
several  branches  of  the  school 
curriculum. 

It  may  be  noted  (Fig.  6)  that    3^ 
the  rise  of  the  curves  is  most  FlG-  7-   Data  for  these  curves  in 

,'.';,         .    ^  Table  XVIII.     Agnew  School. 

regular  for  the  sixth,  seventh,        Increase  in  spelling  percentage  from  the 
and  eighth  years,  and  that  the  third  to  the  fourth  srade- 

girls'  show  a  greater  steadiness  of  improvement  than  the  boys'. 
The  increase  in  "certainty"  of  the  spelling  reaction  from  grade 
to  grade  may  be  studied  in  the  average  variations  of  the  yearly 
averages  from  the  separate  tests  (see  final  columns  of  tables). 
This  increase  is,  on  the  whole,  also  a  regular  one.  The  grammar- 
grade  pupils  vary  markedly  less  than  do  those  of  the  primary 
grades,  and  the  seventh-  and  eighth-year  pupils  have  a  remark- 
ably small  average  variation  (eighth  year:  boys,  .18J&;  girls, 
.05 J&  ;  boys  and  girls,  .lOjfc).  The  variations  from  test  to  test 
are  shown  in  Fig.  8  for  grammar  grades  and  for  primary  grades 
of  the  Northwest  School,  and  in  Fig.  9  for  the  primary  grades 
of  the  Agnew  School.  Fig.  10  shows  these  variations  for  the 
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Northwest  School  taken  as  a  whole.     All  these  curves  show  the 
tendency  of  the  boys  and  the  girls  to  vary  in  the  same  direction 
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FIG.  8.    Data  for  these  curves  in  Tables  XVI  and  XVII.    Northwest  School. 

Rise  and  fall  in  spelling  percentages  from  test  to  test,  for  grammar  grades  and  for 

primary  grades. 

(rise  and  fall)  for  the  same  tests.     On  the  whole  there  seems  to 
be  little  gain  or  loss  throughout  the  successive  tests  of  the  year. 
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FIG.  9.  Data  for  these  curves  in  Table  XVIII.     Agnew  School. 
Rise  and  fall  in  spelling  percentages  from  test  to  test  for  primary  grades. 

The  grammar  grades  hold  a  somewhat  steadier  course  than  the 
primary. 

In  Fig.  10,  where  results  from  the  largest  number  of  papers 
are  shown,  there  is  some  evidence  of  a  slight  increase  in  spelling 


i  23  4  5678 

FIG.  10.    Data  for  these  curves  in  Tables  XVI  and  XVII.    Northwest  School. 
Rise  and  fall  in  spelling  percentages  from  test  to  test  for  the  school  as  a  whole. 

proficiency  in  the  course  of  the  year ;  there  certainly  is  no  evi- 
dent tendency  to  a  decrease  in  accuracy.    Test  1  (97.1J6)  of  the 
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FIG.  11.    Data  for  these  curves  in  Table  XV.    Northwest  School. 
Rise  and  fall  in  spelling  percentages  from  test  to  test  for  each  grammar  grade. 
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FIG.  12.    Data  for  these  curves  in  Table  XV.    Northwest  School. 
Rise  and  fall  in  spelling  percentages  from  test  to  test  for  each  primary  grade. 
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FIG.  13.  Data  for  these  curves  in  Table  XVIII.    Agnew  School. 
Rise  and  fall  in  spelling  percentages  from  test  to  test  for  each  primary  grade. 
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Northwest  School  is  below  the  average  of  all  the  tests  (97.8^); 
this  latter  average  in  the  Agnew  School  (96. 7 /c)  is  .1J6  below 
the  average  of  test  1  (96.8/c). 

It  should  be  remembered  that  test  1  was  taken  in  June,  1897, 
at  the  end  of  a  school  year  in  which  all  the  usual  methods  of  text- 
book instruction  and  spelling  drill  had  been  followed ;  while  all 
the  succeeding  tests  were  given  after  these  specific  influences 
had  been  removed,  and  reliance  placed  wholly  upon  the  force  of 
environmental  factors  and  instruction  incidental  to  the  prosecu- 
tion of  the  other  regular  school  exercises. 

Test  2  (October),  which  in  the  Agnew  School  equaled  test 
1  (96.8^-96.8^)  and  in  the  Northwest  School  surpassed  it  (test 
1,  97.1/0 ;  test  2,  9 8/0),  was  the  first  test  given  after  the  sum- 
mer vacation.  This  extends  from  July  1  to  September  7, 
inclusive,  and  quite  a  number  of  pupils  do  not  return  to  school 
.  until  October.  The  above  results  certainly  give  no  noticeable 
indication  of  this  absence  of  the  pupils  from  the  school  influences. 

Figs.  11  and  12  show  the  results  by  grades  for  the  Northwest 
School  and  Fig.  13  similarly  for  the  Agnew  School.  Between 
the  remarkably  steady  results  of  eighth-year  pupils  and  the 
fluctuations  of  those  of  the  third  b  classes  there  are  all  degrees 
of  variability.  The  tables  show  varying  numbers  of  pupils 
taking  each  test.  This  is  due  not  only  to  (a)  variation  in  attend- 
ance, but  also  to  (b)  variations  in  number  belonging  to  a  class,  as 
withdrawal  of  some  pupils  and  admission  of  others  is  an  every- 
day occurrence  in  large  schools.  Moreover,  the  school  year  was 
divided  into  two  terms,  the  first  term  ending  January  31,  when 
(c)  the  promotions  were  made  and  the  school  regraded  throughout. 
The  vertical  lines  through  the  centers  of  the  figures  mark  the 
ending  of  one  term  and  the  beginning  of  the  next.  The  varia- 
tions in  the  composition  of  the  classes  due  to  (a)  and  (b)  are 
relatively  unimportant,  but  those  due  to  (c)  affect  almost  entire 
classes.  The  curve  for  any  grade,  therefore,  represents  the  work 
of  different  sets  of  individuals  on  each  side  of  the  vertical  line. 

Figs.  14,  15,  16,  aim  to  show  a  full  year's  progress  for  the 
same  sets  of  individuals  by  joining  to  the  curve  of  the  first  half  of 
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FIG.  14.   Northwest  School. 
The  progress  of  each  grammar  grade  for  the  school  year. 
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FIG.  15.   Northwest  School. 
The  progress  of  each  primary  grade  for  the  school  year. 
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FIG.  16.   Agnew  School. 
The  progress  of  each  primary  grade  for  the  school  year. 
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each  class  the  second  half  of  the  curve  of  the  next  higher  class ; 
but  irregularities  in  the  promotion  of  classes,  together  with 
operation  of  factors  (a)  and  (5),  tend  to  render  the  attempt  only 
partially  successful. 

The  teaching  forces  also  varied  greatly  throughout  the  year. 
In  the  primary  grades  a  teacher  had  charge  of  a  class  for  a  half- 
year  term  only ;  and  though  in  grammar  grades  it  was  custom- 
ary for  the  teacher  to  have  charge  of  the  same  class  for  an  entire 
school  year,  yet  wholly  accidental  circumstances  (resignation 
of  two  experienced  grammar-grade  teachers,  promotion  of  others 
from  primary  grades,  and  appointment  of  new  and  inexperienced 
teachers  for  the  position  thus  vacated,  occurred  during  the  year) 
so  conditioned  the  school  arrangements  that  only  one  curve 
(eighth  year)  represents  the  continuous  work  of  the  same 
teachers.  The  curves,  therefore,  of  Figs.  14,  15,  16,  indicate 
the  year's  progress,  but  of  classes  that  have  varied  quite  con- 
siderably both  in  their  composition  and  in  the  pedagogical 
influences  to  which  they  have  been  subjected.  Inspection  of 
the  curves  will  show,  however,  that  in  spite  of  the  variations 
in  the  personnel  of  both  the  classes  and  their  teachers,  only  two 
classes  (the  fifth  6-fifth  a  and  third  o-fourth  b)  of  the  North- 
west School  and  one  class  (the  third  6-third  a)  of  the  Agnew 
School  have  failed  to  make  a  distinct  gain  in  the  year. 

The  Fifteen-Minute  Tests.  -  -  The  results  of  the  fifteen- 
minute  tests  that  were  discussed  in  the  first  section  may  now 
be  examined  for  the  effects  upon  spelling  proficiency  which  the 
change  of  method  of  teaching  for  a  school  year  may  have  pro- 
duced. Of  the  three  successive  tests  (June,  1896  ;  June,  1897  ; 
and  June,  1898)  the  last  two  were  taken  under  the  most  nearly 
identical  conditions  (see  p.  11),  and  can  be  best  compared.  No 
evidence  of  change  of  method  of  instruction  is  discoverable  in 
the  tabulated  results  (Tables  IV-VII,  Appendix,  pp.  72-74). 

The  relative  predominance  of  representation  of  girls  in  the 
results  of  June,  1897,  and  the  relative  predominance,  on  the 
other  hand,  of  boys'  papers  in  those  of  June,  1898,  would  tend, 
other  things  equal,  to  bring  the  percentages  of  the  latter  year 
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below  those  of  the  former.  The  very  slight  difference  that 
does  exist,  however,  lies  in  the  opposite  direction.  The  gen- 
eral average  for  the  school  was  94.9%  in  the  test  of  June,  1897, 
and  95%  in  that  of  the  succeeding  year,  and  the  same  relation 
holds  in  general  throughout  the  several  classes.  The  boys  had 
higher  percentages  in  the  later  test  in  six,  and  the  girls  in 
seven,  out  of  nine  classes  (see  Tables  V  and  VII). 

Term  Examination  Papers.  —  It  was  decided  to  make  use  of 
the  data  afforded  by  the  regular  term  examination  in  spelling 
(which  is  prepared  in  the  office  of  the  superintendent  and  is 
the  same  for  all  the  schools  of  Philadelphia)  to  compare  the 
results  of  the  Northwest  and  Agnew  schools  with  those  of 
other  schools  pursuing  the  usual  course  of  specific  instruction 
in  spelling. 

The  necessary  data  was  obtained  from  a  number  (eleven  in 
all)  of  representative  schools  and  has  been  collated  in  Table 
XIX  (Appendix,  pp.  86,  87).  The  schools  have  been  designated 
by  letters,  and  the  results  of  primary  and  grammar  grades  have 
been  treated  separately.  In  the  first  column  under  each  grade 
(S.)  the  sex  is  given ;  in  the  second  column  (A.)  the  class  aver- 
age ;  in  the  third  column  (T.)  the  time  (number  of  minutes  per 
week)  devoted  to  specific  instruction  in  spelling.  This  time, 
of  course,  does  not  include  time  spent  at  home  by  the  pupil  in 
preparing  spelling  lessons  which  may  be  assigned  for  such  study. 
The  results  vary  greatly,  but  seem  to  hold  no  relation  to  the 
time  element  of  instruction.  The  averages  of  the  Northwest 
and  Agnew  schools  compare  favorably  with  those  of  the  other 
schools.  In  the  primary  grades  they  fall  below  in  third  b  and 
third  a  grades  ;  in  every  other  grade  they  are  somewhat  higher. 
General  averages  are  here  conveniently  arranged  for  comparison : 

NORTHWEST  AND  AGNEW  OTHER  SCHOOLS 

Grammar  grades 77.3  73.9 

Primary  grades 66.2  66.5 

All  grades        72.3  68.0 

Other  details  may  be  obtained  from  Table  XIX  and  need 
not  detain  us  longer.  Averaging  boys,  girls,  and  mixed 
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classes  separately  brings  out  the  usual  result  —  girls  lead- 
ing, mixed  classes  next,  and  boys  with  the  poorest  results 
(see  Table  XIX,  m). 

The  term  examination  on  which  these  statistics  are  based 
was  that  given  January,  1898,  after  five  months  of  the  experi- 
mental omission  of  specific  spelling  instruction  from  the  daily 
programmes  of  the  Northwest  and  Agnew  schools.  Unfortu- 
nately for  this  investigation,  no  term  examination  was  held  in 
June,  so  that  it  was  impossible  to  gather  data  of  this  kind  upon 
the  entire  year's  experimentation.  So  far  as  they  go,  however, 
the  data  submitted  disclose  no  important  gain  in  spelling  result 
due  to  the  expenditure  of  (on  the  average)  one  hundred  minutes 
a  week  upon  the  subject.  On  the  contrary,  the  two  schools 
which  have  omitted  such  instruction  seem  not  only  to  have 
gained  so  much  time  for  other  subjects,  but  to  have  actually 
done  as  well,  in  many  classes  even  better,  than  the  other  schools. 

Column  and  Sentence  Tests.  —  To  secure  additional  material 
for  the  study  of  the  effects  of  the  year's  work  upon  the  pupils, 
two  other  tests  were  employed.  They  were  (a)  the  "column" 
and  (b)  "sentence"  tests,  with  which  Dr.  Rice  obtained  data 
from  nearly  33,000  children  of  schools  in  all  parts  of  the  United 
States  (Appendix,  pp.  92  ff.).  The  advantage  of  adapting  them 
to  the  purposes  of  this  investigation  are  obvious.  Sets  of  words 
are  chosen  with  a  freedom  from  local  influences  in  their  selec- 
tion, and  the  results  of  their  employment  may  be  studied  in 
relation  to  those  from  schools  representing  a  great  variety  of 
pedagogical  influences. 

The  first  test  consisted  of  fifty  words  written  in  vertical 
column  from  the  dictation  of  the  teacher ;  the  second,  of  a  num- 
ber of  sentences  containing  test  words  —  fifty  of  the  latter  for 
fourth  a  and  fifth  grade  pupils,  seventy-five  for  the  sixth,  seventh, 
and  eighth  grades.  The  tests  for  fourth  b  and  third  year  classes 
were  the  same  as  those  for  fourth  a  and  fifth  years,  with  the 
exception  of  a  few  words  for  which  others  not  so  difficult  were 
substituted.  Table  XX,  in  which  the  results  are  collated,  shows 
that  the  results  of  the  column  (C.)  and  sentence  (S.)  tests  of  the 
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Northwest  School  for  June,  1898,  varied  little  from  those  of 
1897,  but,  on  the  whole,  were  somewhat  lower  than  the  latter. 
Two  (eighth  and  fifth  a)  of  the  grammar-grade  classes  and  two 
(fourth  a  and  fourth  b)  of  the  primary  grades  had  higher  per- 
centages on  the  column  test,  while  the  rest  fell  off.  Two 
(eighth  and  fifth  b)  of  the  grammar  grades  and  one  (fourth  a) 
of  the  primary  gained  on  the  sentence  test.  In  the  Agnew 
School  the  variations  are  very  small  indeed.  Every  class  fell 
off  slightly  on  the  column  test,  but  gained  (and  more  decidedly) 
on  the  sentence  test.  On  the  whole,  the  1898  results  of  the 
pupils  of  the  Agnew  School  seem  to  show  a  slight  improve- 
ment over  those  of  1897.  But  it  cannot  be  said  that  there  is 
any  very  manifest  indication  of  a  tendency  either  one  way  or 
the  other  ascribable  to  the  conditions  under  which  the  year's 
work  in  spelling  was  pursued.  The  results  in  all  classes  fall 
within  the  limits  of  variation  of  results  of  such  tests  under  the 
normal  conditions,  in  which  no  experimental  change  of  method 
or  special  diminution  or  increase  in  the  quantity  of  spelling 
instruction  is  attempted.  That  is,  did  they  represent  results 
from  a  school  or  schools  which  had  pursued  the  even  tenor  of 
their  way  in  spelling  instruction,  the  variations  would  appear  to 
be  perfectly  normal  and  attributable  to  fluctuations  in  the  com- 
position of  classes,  teaching  force,  and  other  accidental  accompa- 
niments of  a  year's  routine.  In  the  two  schools  before  us,  the 
slight  superiority  of  result  of  the  Agnew  School  probably  is 
most  largely  conditioned  by  the  fact  that  the  faculty  of  that 
school  remained  unchanged  throughout  the  year;  while  quite 
a  number  of  changes  occurred  both  in  the  personnel  and  assign- 
ments to  grades  of  the  teaching  corps  of  the  Northwest  School 
(see  pp.  56,  58). 

The  results  of  the  1898  column  (Col.),  sentence  (Sent.),  and 
composition  (Comp.)  tests  of  the  Northwest  School  are  placed  in 
parallel  columns  (Table  XXI)  with  those  obtained  by  Dr.  Rice 
with  the  same  tests.  The  results  in  the  columns  under  "R." 
were  collated  from  Table  II,  p.  168,  of  the  Forum,  April,  1897, 
and  the  classes  represented  in  the  table  received  from  ten  to 
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fifty  minutes  daily  spelling  drill.  It  will  be  seen  that  their 
results  vary  very  slightly  from  those  of  the  1898  tests  of  the 
Northwest  and  (in  fourth  a  grade)  Agnew  schools. 

It  may  be  held  that  spelling  results  of  the  school  year 
1897-1898  represent  not  the  effects  of  the  methods  employed 
during  that  period,  but  are  largely  dependent  upon  the  years  of 
training  which  preceded  the  experimental  year.  If  it  were  so, 
the  primary  grades,  which  had  fewer  years  of  this  preliminary 
training,  should  give  greater  evidence  of  the  abstraction  of  such 
influences  than  the  grammar  grades.  But  no  difference  in  the 
effect  upon  the  lower  and  upon  the  higher  grades  is  discoverable 
in  the  results.  The  third-year  classes,,for  example,  have  gained 
(or  lost)  just  as  little  in  the  percentage  results  of  the  several 
tests  as  have  the  seventh-  and  eighth-year  classes.  It  is  true 
the  lower  grades  show  greater  variations  of  their  several  results 
from  their  average  than  the  higher  grades ;  but  these  are  indica- 
tive of  relative  steadiness  of  effort,  not  of  a  loss  of  accuracy, 
and,  moreover,  similar  differences  in  average  variations  were 
found  in  the  data  procured  prior  to  the  beginning  of  the  change 
of  method.  The  conclusion,  therefore,  is  forced  upon  us  that 
an  influence,  the  suspension  of  whose  operation  for  a  year  is  not 
plainly  manifested  in  such  a  series  of  tests  as  those  described  above, 
is  of  so  little  importance  as  to  be  practically  negligible. 

The  results  seemed  at  least  to  warrant  the  continuance  of 
the  experiment,  and  accordingly  spelling  was  given,  the  same 
treatment  during  the  school  years  ending  June,  1899,  and 
June,  1900,  as  that  described  for  the  preceding  year.  The 
tests  taken  were  not  so  numerous,  but  were  sufficient  to  deter- 
mine the  effect  of  this  procedure.  They  consisted  of : 

(a)  Six  composition  tests,  three  in  the  course  of  each  school  year. 

(b)  Four  column  tests  given  at  intervals  during  the  school  year 

ending  June,  1899. 

(c)  The  regular  term  examination  papers  in  spelling  for  June, 

1899,  and  June,  1900. 

Each  column  test  consisted  of  fifty  words  selected  from  a 
"  Review  List  of  Difficult  Words  "  for  the  particular  grade  to 
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be  tested,  found  in  a  modern  spelling  book.  The  review  words 
(about  five  hundred  in  a  list)  were  arranged  in  alphabetical 
order,  and  the  fifty  words  for  the  first  list  were  selected  by  tak- 
ing the  first,  fifth,  ninth,  thirteenth  word,  etc. ;  those  for  the 
second  list,  by  taking  the  second,  sixth,  tenth  word,  and  so  on. 
In  this  way  lists  were  secured  presenting  approximately  equal 
degrees  of  orthographical  difficulty  (Appendix,  pp.  93  ff.). 

The  results  of  all  these  tests  are  given  in  Tables  XXII- 
XXVI,  inclusive. 

Composition  Tests  (Tables  XXII-XXIV,  pp.  89,  90). 

Remarkable  constancy  of  result  for  the  percentages  of  correctly 
spelled  words  is  again  ^demonstrated.  The  grammar  grades 
have  made  a  trifling  gain,  the  primary  grades  a  slight  loss,  in 
the  average  percentage  of  correctness,  the  results  for  the  school 
as  a  whole  being  practically  the  same  year  by  year.  How  little 
the  tests  of  each  year  differed  from  each  other,  and  from  the 
average  for  the  three  years,  is  shown  in  Table  XXIV.  The 
very  small  range  of  variability  in  the  results  of  the  several 
tests,  whether  the  average  results  of  the  school  as  a  whole,  its 
grammar  or  primary  departments,  or  separate  grades  be  consid- 
ered, is  shown  in  detail  in  Tables  XXII  and  XXIII. 

Column  Tests  (Table  XXV,  p.  89).  — These  tests  evidence 
some  gain  in  spelling  percentages  from  test  to  test  for  both 
grammar  and  primary  grades,  as  well  as  for  the  school  as  a 
whole.  The  separate  grades  (except  fourth  a  grades)  also  show, 
on  the  average,  improvement  for  this  year.  Such  irregularities 
as  exist  may  probably  be  ascribed  to  variations  in  the  difficulty 
of  the  lists  of  test  words.  These  variations  are  more  likely  to 
be  found,  of  course,  in  lists  of  fifty  words  each  (the  number  for 
a  single  grade)  than  in  the  total  lists  of  five  hundred  each  (the 
number  for  ten  grades  —  third  b  to  eighth).  That  about  only 
50%  of  the  words  were  correctly  spelled  was  due  (and  this  is 
the  opinion  of  class  teachers  who  conducted  the  tests  as  well  as 
of  myself)  to  the  fact  that  so  few  of  the  words  were  part  of 
the  working  vocabulary  of  the  pupils.  Some  of  the  words  were 
altogether  new  to  them ;  some,  which  they  had  heard  before  and 
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understood,  they  were  unlikely  to  use  in  either  spoken  or  written 
language ;  with  others,  they  did  have  that  degree  of  familiarity 
which  finds  expression  in  the  use,  and,  generally,  in  the  correctly 
spelled  use,  of  the  word.  This  latter  class  of  words  —  those 
spontaneously  employed  by  pupils  in  written  language  —  is  the 
only  class  that  need  give  us  real  concern.  The  ability  to  read 
and  understand  words  may  with  true  economy  be  allowed  to 
outstrip  the  ability  to  spell  them;  it  cannot,  in  fact,  be  pre- 
vented, just  as  proficiency  in  the  use  of  language  must  always 
lag  far  behind  the  capacity  for  the  reading  and  appreciation  of 
good  literature.  Pupils  who  had  been  drilled  upon  the  spelling 
book  from  which  the  lists  were  selected  would  no  doubt  have 
given  higher  percentages  on  these  tests ;  but  it  may  reasonably 
be  doubted  whether  their  working  vocabularies  would  have  been 
much  enriched  by  the  drill,  or  that  the  spelling  of  their  written 
language  work  would  have  surpassed  the  practically  constant 
standards  established  by  the  composition  tests. 

Term  Examination  Papers  (Table  XXVI,  p.  91).  —  Term 
examinations  were  held  June,  1899,  and  June,  1900,  and  I  was 
able  to  obtain,  through  the  kindness  of  the  school  principals, 
the  examination  class  averages  of  nineteen  schools  for  1899,  and 
of  fifty  for  1900,  to  compare  with  those  of  the  Northwest  and 
Agnew  schools.  The  results  for  January,  1898  (see  pp.  59, 
60),  are  given  again,  with  less  detail,  for  convenience  of  com- 
parison. In  the  average  results  for  the  last  two  examinations, 
the  experimental  classes  do  not  compare  so  favorably  with  the 
classes  of  the  other  schools  as  they  did  in  January,  1898 ;  never- 
theless, the  percentages  are  fairly  close.  The  grammar  grades 
approximate  very  nearly  the  average  percentages  of  the  other 
schools;  the  primary  grades  fall  behind  about  4.1%.  The 
great  range  of  variation  in  result  for  different  classes  (between 
20%  and  30%)  is  shown  in  the  table  in  the  columns  marked 
Max.  (Maximum)  and  Min.  (Minimum).  For  example,  out  of  103 
fourth-year  classes  examined  in  June,  1900,  the  highest  class 
average  recorded  was  90%,  the  lowest  60.6%;  the  median  of 
the  103  classes  was  76  % .  When  we  consider  the  great  variations 
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thus  shown,  and  the  small  number  of  experimental  classes 
represented,  slight  differences  in  the  final  average  results  can- 
not be  significant  one  way  or  the  other.  It  should  be  noted 
that  the  classes  represented  in  Table  XXVI  (except  those  of 
the  Northwest  and  Agnew  schools)  devote  from  ten  to  forty 
minutes  of  their  daily  programme  to  specific  instruction  in 
spelling.  In  Table  XIX  the  data  regarding  the  time  element 
are  recorded,  and  no  relation  between  them  and  the  spelling 
percentages  seems  to  obtain.  The  same  conspicuous  want  of 
correlation  between  time  expended  and  result  obtained  would 
have  been  manifest  had  it  been  thought  necessary  to  record  the 
similar  data  in  Table  XXVI. 

Careful  review 'of  all  the  tests  for  the  years  1899  and  1900 
fails  to  disclose  any  marked  differences  between  their  results 
and  those  of  the  tests  of  the  preceding  year.  According  to 
all  the  standards  of  measurement  that  have  been  employed  to 
determine  their  proficiency,  the  pupils  spell  about  as  well  one 
year  as  another  in  spite  of  the  omission  of  the  daily  spelling 
period  and  lessons  for  home  study.  We  are  justified,  therefore, 
in  repeating  the  sentence  with  which  the  discussion  of  the  first 
year's  experimentation  concluded,  substituting  three  years  for 
the  one  year  therein  mentioned:  The  conclusion,  therefore,  is 
forced  upon  us  that  an  influence,  the  suspension  of  whose  opera- 
tion for  three  years  is  not  plainly  manifested  in  such  a  series  of 
tests  as  those  described  above,  is  of  so  little  importance  as  to  be 
practically  negligible. 

Although  the  ineffectiveness  of  the  spelling  drill  is  thus 
clearly  demonstrated,  its  abandonment  from  the  school  pro- 
gramme is  still  opposed  even  by  those  who  recognize  the 
significance  of  the  results  of  practical  tests.  Dr.  Rice  finds  the 
spelling  results  of  children  in  schools  giving  ten  minutes  to  be 
as  great  as  that  of  children  in  schools  giving  as  much  as  fifty 
minutes  per  day  to  the  subject,  and  yet  he  fears  to  recommend 
the  limitation  of  the  daily  spelling  period  to  less  than  fifteen 
minutes.  He  suggests,  however,  certain  important  improve- 
ments in  regard  to  the  number  and  selection  of  words,  grading, 
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use  of  rules,  reviews,  etc.  But  while  there  may  still  be  room 
for  improvement  in  these  matters  of  detail,  they  have  not  been 
entirely  neglected.  Theoretical  discussion  of  the  spelling  drill, 
together  with  the  practical  experience  of  years,  has  actually 
succeeded  in  working  out  more  or  less  satisfactory  methods 
of  employing  it.  The  foregoing  statistics  clearly  prove  (see 
especially  Table  XXI)  that  the  spelling  drill  as  at  present 
administered  throughout  the  country  adds  little  or  nothing 
to  the  effectiveness  of  the  mere  incidental  teaching  of  spelling. 
It  may  reasonably  be  assumed,  therefore,  that  even  if  the  spell- 
ing drill  were  brought  to  the  highest  degree  of  perfection  it 
could  not  produce  noticeably  greater  spelling  percentages  than 
those  given  as  the  results  of  the  several  composition  tests  (see 
Table  XXIV).  These  results  show  that  with  sole  reliance  upon 
incidental  teaching,  from  94%  to  97%  of  correctly  spelled  words 
of  the  written  exercises  of  the  regular  school  work  in  composi- 
tion, letter  writing,  geography,  etc.,  may  be  demanded  as  a 
minimum  standard  (class  average)  for  primary-grade  pupils,  and 
97%  to  99.5%  as  the  requirement  for  those  of  the  grammar 
grades. 

These  results  are  high ;  to  raise  them  appreciably  would  mean 
an  expenditure  of  time  upon  spelling  out  of  all  proportion  to  the 
result  and  to  the  time  devoted  to  other  subjects  of  instruction. 
The  explanation  of  this  is  simple.  It  is  a  matter  of  common 
observation  as  well  as  an  established  fact  of  careful  investi- 
gation that  any  sensori-motor  habit,  for  example,  stenography, 
typewriting,  or  telegraphy,  improves  steadily  with  practice  up 
to  a  certain  maximum  point;  this  point  having  been  reached, 
however,  it  cannot  be  passed,  unless  the  time  for  practice  be 
enormously  increased.  Spelling  is  a  sensori-motor  habit,  to  the 
formation  and  improvement  of  which  reading  and  writing  are 
contributory.  A  large  part  of  a  pupil's  time,  both  in  and  out 
of  school,  is  spent  in  reading  and  writing.  His  spelling  habit 
is  thus  formed.  He  attains  a  maximum  proficiency  beyond 
which  he  cannot  be  made  to  go  without  an  expenditure  of  time 
so  great  that  it  practically  prohibits  the  attempt.  But  whatever 
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the  explanation  may  be,  investigation  has  supplied  sufficient 
factual  basis  for  a  change  of  practice  in  the  direction  of  the 
elimination  of  the  practically  useless  drill. 

Dr.  De  Garmo  raises  an  objection  to  incidental  teaching  that 
should  be  noticed.  He  says :  "  Such  modes  of  expression  as 
arise  naturally  and  inevitably  in  expressing  thought  may  per- 
haps be  left  to  incidental  care,  but  those  that  occasion  great 
mechanical  and  mental  difficulties  like  writing,  drawing,  spell- 
ing, etc.,  are  in  most  cases  likely  to  be  neglected  if  taught  inci- 
dentally. In  the  long  run,  and  with  the  majority  of  teachers, 
what  is  incidental  comes  to  be  regarded  as  unimportant  and 
suffers  a  corresponding  neglect."  1 

For  some  modes  of  expression  —  music,  drawing  —  the 
"  mechanical  and  mental  difficulties "  are  no  doubt  so  great 
that  teachers  would  be  unable  to  meet  the  complex  situation 
presented  by  incidental  teaching.  The  objection  holds  also,  but 
to  a  less  degree,  in  the  case  of  reading,  writing,  and  spelling. 
It  is  difficult,  but  not  impossible,  for  the  teacher  to  adjust  her 
attention  to  both  the  matter  and  form  of  expression.  There  is 
some  danger,  therefore,  that  spelling  may  be  neglected  if  inci- 
dental teaching  is  relied  upon,  and  care  must  be  taken  to  pre- 
vent this  neglect.  The  teachers  should  possess  an  intelligent 
appreciation  of  the  relation  of  the  incidental  acquirement  of 
spelling  facility  to  the  general  progress  of  a  class.  Spelling 
results  also,  when  quantitatively  estimated,  should  be  measured 
by  some  form  of  the  composition  test  rather  than  by  the  usual 
examination  paper  of  word  lists,  and  the  standards  established  by 
comprehensive  series  of  tests  should  be  strictly  adhered  to. 

That  incidental  teaching  was  depended  upon  in  the  course  of 
the  experimentation  upon  which  this  study  is  based,  did  not 
mean  that  spelling  was  totally  neglected.  Words  liable  to  be 
misspelled  were  placed  conspicuously  before  the  pupils  when 
they  were  engaged  upon  an  exercise  in  which  the  words  were 
likely  to  occur ;  pupils  were  taught  to  appeal,  when  in  doubt, 
to  the  teacher  and  (those  of  the  higher  grades)  to  the  dictionary, 

1  De  Garmo,  Charles,  Herbart  and  Herbartians,  p.  225.   New  York,  Scribner,  1896. 
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and  mistakes  in  written  work  were  corrected  as  far  as  possible. 
The  omission,  therefore,  of  certain  specific  elements  of  the  usual 
methods  of  spelling  instruction  (set  time  on  school  programme 
for  study,  recitation,  or  drill,  and  assignment  of  lessons  for 
home  study)  did  not  involve  the  omission  of  that  careful  antici- 
pation and  prevention  of  mistakes  and  that  persistent  vigilance 
in  the  detection  and  correction  of  errors  which  are  admitted  by 
all  teachers  to  be  the'  price  of  successful  result,  no  matter  what 
time  may  be  otherwise  devoted  specifically  to  the  subject,  nor 
what  methods  of  teaching  may  be  employed.  Such  methods  of 
teaching  undoubtedly  call  for  a  higher  order  of  pedagogical 
ability  than  does  the  mere  drill  work  with  the  aid  of  a  spelling 
book;  but  that  the  average  teacher  is  able  to  employ  them 
without  losing  in  effectiveness  is  an  opinion  which  is  justified 
by  the  statistical  evidence  which  has  been  presented. 

On  the  other  hand,  the  teacher  unable  to  do  such  work  well, 
cannot  make  up  for  her  deficiency  by  any  amount  of  specific 
drill  that  she  may  employ  with  her  class.  The  spelling  result 
is  a  function  of  the  general  pedagogical  health  of  the  class,  and 
under  normal  conditions  is  a  quite  constant  quantity  altogether 
independent  of  the  method  of  teaching.  In  other  words,  given 
a  class  making  fair  progress  in  its  general  work,  and  its  spelling 
result,  as  measured  by  a  composition  test,  may  be  predicted 
with  scientific  accuracy,  no  matter  what  the  daily  procedure  in 
regard  to  the  teaching  of  spelling  may  have  been. 

To  review  briefly  the  above  statistical  presentation  of  the 
effects  during  three  school  years  of  the  elimination  of  the  spell- 
ing drill  from  the  school  programme,  we  may  say  that  records 
and  tests  of  the  most  varied  description  indicate : 

(1)  That  the  pupils  neither  gained  nor  lost  appreciably  in 
spelling   proficiency.     The    slight   gain  which   most    and   the 
slight  loss  which  some  of  the  results  seem  to  evidence,  may  be 
attributed  to   other  variable   factors  normally  contributory  to 
such  percentages  as  those  appearing  in  the  different  tables. 

(2)  The  percentage  of  correctness  of  spelling  for  pupils  of  any 
school  grade  is  a  fairly  constant  quantity  for  that  grade,  whether 
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the  basis  of  comparison  be  (a)  written  connected  discourse  (com- 
position test,  Tables  XV-XVIII,  XXII-XXIV)  or  (b)  sponta- 
neously written  words  (fifteen-minute  lists,  Tables  I-IX). 

(3)  The  smallest  average  variation  appears  in  written  lan- 
guage.    Lists   of   test  words    give   more  variable  results,  the 
widest  variations  being  brought  out  by  the  examination  papers 
officially  prescribed  as  a  test  for  the  promotion  of  pupils. 

(4)  The  latter  fact  points  to  the  need  of  a  revision  of  the 
basis  of  examination.    Arbitrarily  selected  exercises  in  dictation 
and  spelling  (the  usual  form  of  examination)  introduce  the  very 
variable  factor  of  the  judgment  of  the  examiner  in  the  selection 
of  the  test  words.     A  method  of  basing  the  estimation  of  pro- 
ficiency in  spelling  upon  written  language   could  be  readily 
adapted  to  meet  the  demand  for  examination  data. 

(5)  The    results   of   the   column    and  sentence  tests  throw 
little  light  upon  the  question  of  their  relative  merits,  as  the 
test  words  employed  were  different  in  each  case,  and  differences 
in  result  may  be  due  to  differences  in  their  degrees  of  difficulty.1 

(6)  The  amount  of  time  devoted  to  the  specific  spelling  drill 
bears  no  discoverable  relation  to  the  result,  the  latter  remaining 
practically  constant  after  the  elimination  of  the  spelling  drill 
from  the  school  programme. 

(7)  The  degree  of  general  mental  development,  as  measured 
by  the  school  grade  of  the  pupil,  is  the  most  important  factor 
contributing  to  the  accuracy  of  his  spelling. 

(8)  The   spelling   result  varies   with  the   variations  in    the 
general  progress  of  a  class.     This  progress,  other  things  being 
equal,  is  dependent  upon  the  personal  efficiency  of  the  teacher. 
The  latter,  therefore,  is  in   itself,  independently  of  the  time 
devoted  to  the  spelling  instruction,  an  important  determinant 
of  the  proficiency  of  a  class  in  spelling. 

1  The  importance  of  a  context  in  giving  the  clue  to  the  sound  of  a  word  is 
well  known  to  every  teacher ;  though  the  degree  of  word  deafness  that  exists 
in  the  absence  of  such  context  is  seldom  sufficiently  appreciated.  (See  "Sound 
Blindness,"  by  Sara  E.  Wiltse,  American  Journal  of  Psychology,  Vol.  I,  No.  4, 
p.  702.) 


70         SPELLING  IN  THE  ELEMENTARY  SCHOOL 

(9)  It  is  therefore  advisable,  in  view  of  the  economy  of  time, 
to   rely  upon  the   incidental  teaching   of  spelling  to  produce   a 
sufficiently  high  average  result. 

(10)  This  average  result  is  what  can  be  and  is  attained,  as 
shown  by  statistical  evidence,  by  average  pupils  under  teachers 
of  average  professional  efficiency  in  classes  of  average  size,  i.e., 
in  the  elementary  schools  of  this  country  as  now  organized.     To 
remain  strictly  within  the  evidence  gathered  by  this  investiga- 
tion, it  must  be  admitted  that  there  may  be  teachers  of  surpass- 
ing ability  who  can  obtain  more  than  average  results  by  the 
method  of   the  specific  spelling  drill,   and  other  teachers   of 
meaner  ability  who  need  the  drill  to  bring  their  pupils  up  to 
the  level  of  this  average  result.     It  is  claimed,  however,  that 
there  is  no  evidence  (whatever  may  be  the  wealth  of  opinion) 
to  prove  that  such  teachers  exist  or  to  show  where  they  may 
be  found.     Moreover,  the  evidence  which  has  been  presented 
in  this  paper  makes  their  existence  at  least  improbable. 
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TABLE  I1 

(See  pp.  7  ff .) 

Fifteen-Minute  Test 


FOXCHASE  SCHOOL 


JUNE,  1896 


School  Year 

Number  of 
Pupils 

Average 
Age 

Words 
Written 

Average 
Number 
per 
Pupil 

Percentage 
correctly 
Spelled 

Illegi- 
ble 

Nonsense 
Words 

Boys 

Girls 

8th        

4 
1 

6 
0 
6 
4 
2 

1 

2 
20 
11 
4 
5 
4 
8 
17 

15 
13.7 
12.6 
10.8 
10.5 
10.2 
10.1 
9.1 

1,422 
4,953 
2,977 
653 
1,662 
965 
1,068 
1,822 

237 
236 
175 
163 
151 
121 
107 
101 

98.4 
98.0 
96.2 
96.9 
97.7 
97.7 
95.8 
95.8 

0 
1 
4 
0 
7 
1 
5 
5 

Not  recorded 

7th  

6th  

5th  6  2    
4th  a  
4th  b  

3d  a     . 

3d  b  

Totals  .... 

24 

71 

15,522 

23 

Average  or  percenta 

26 

158 

96.5 

.15 

1  The  number  of  boys  and  girls  are  given,  but  the  results  are  not  separated  for  the  sexes. 

2  Small  b  and  a  indicate  the  first  and  second  halves,  respectively,  of  the  school  year. 

TABLE  II 

(See  pp.  7  ff.) 

Fifteen-Minute  Test 


NORTHWEST  SCHOOL 


JUNE,  1896 


School  Year 

Number 
of  Pupils 

Average 
Age 

Words 
Written 

Average 
Number 
per 
Pupil 

Percentage 
correctly 
Spelled 

Number 
Illegible 

Nonsense 
Words 

8th  
7th  
6th  
5th  a        ... 

70 
65 
51 
74 
71 
32 
61 
43 
35 

14.7 
13.6 
12.8 
12.3 
12.1 
11.5 
11.1 
10.7 
9.9 

15,211 

13,782 
8,507 
11,567 
8,830 
4,132 
6,954 
4,720 
2,966 

217 
212 
166 
156 
124 
129 
114 
109 
84 

98.9 
97.1 
96.1 
94.9 
94.7 
95.5 
92.4 
93.5 
94.0 

10 
47 
11 
135 
13 
0 
29 
11 
4 

6 
11 
3 
15 
6 
3 
18 
30 
25 

5th  b  

4th  a  

4th  b 

3d  a 

3d  6  . 

Totals  .... 

502 

76,669 

260 

117 

Average  or  pe 

rcentage       

152 

95.9 

.33 

.15 

71 


72 
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TABLE  III1 

(See  pp.  7  ff.) 

Fifteen-Minute  Test 


NORTHWEST  SCHOOL 


JUNE,  1896 


School 
Year 

Number 
of  Pupils 

Average 
Age 

Words 
Written 

Average 
Number 
per  Pupil 

Percentage 
correctly 
Spelled 

Illegible 

Nonsense 
Words 

B. 

G. 

B. 

G. 

B. 

G. 

B. 

G. 

B. 

G. 

B. 

G. 

B. 

G. 

8th    .  .  . 

34 

36 

14.6 

14.8 

8,179 

7,032 

241 

195 

98.1 

99.2 

10 

0 

5 

1 

7th    ... 

29 

36 

13.3 

14.0 

6,646 

7,136 

229 

198 

97.0 

97.3 

43 

4 

10 

1 

6th    ... 

40 

11 

12.8 

12.7 

6,747 

1,760 

168 

160 

96.2 

95.0 

11 

0 

2 

1 

5th  a   .  . 

31 

43 

12.2 

12.4 

5,044 

6,523 

162 

151 

92.2 

97.0 

128 

7 

8 

7 

5th  b    .  . 

31 

40 

12.0 

12.1 

3,591 

5,239 

115 

130 

94.2 

95.2 

11 

2 

0 

6 

4tha    .  . 

14 

18 

11.7 

11.4 

1,755 

2,377 

125 

132 

94.5 

96.9 

0 

0 

2 

1 

4th  b    .  . 

38 

23 

11.3 

11.0 

3,889 

3,065 

102 

133 

91.0 

94.9 

22 

7 

11 

7 

3da  .  .  . 

24 

19 

10.6 

10.9 

2,676 

2,044 

111 

107 

92.6 

94.7 

7 

4 

20 

10 

3d6  .  .  . 

10 

25 

10.4 

9.7 

831 

2,135 

83 

85 

89.6 

95.8 

3 

1 

14 

11 

Totals 

251 

251 

39,358 

37,311 

235 

25 

72 

45 

Average  or  percentage 

156 

148 

95.1 

96.8 

.59 

.06 

.18 

.12 

1  The  data  of  Table  II  given  separately  for  boys  and  for  girls. 


TABLE  IV 

(See  pp.  7-18,  58) 

Fifteen-Minute  Test 


NORTHWEST  SCHOOL 


JUNE,  1897 


School  Year 

Number 
of  Pupils 

Average 
Age 

Words 
Written 

Average 
Number 
per 
Pupil 

Percentage 
correctly 
Spelled 

Illegible 

Nonsense 
Words 

8th  .           ... 

79 

148 

17,841 

226 

97  1 

36 

19 

7th  
6th 

54 
122 

13.9 
133 

11,419 
24  585 

212 
202 

96.2 
95  1 

58 
42 

4 

27 

5tha  
5th  b  

42 
69 

12.8 
11  9 

7,295 
10  306 

173 
149 

93.8 
94  6 

38 
11 

3 

9 

4tha  
4th  b   

46 
32 

11.5 
10.7 

6,809 
4791 

148 
150 

93.5 
95.3 

0 
1 

7 
6 

3da  
3d6  

39 
43 

10.5 
9  5 

4,528 
3  200 

116 

77 

93.0 

89  7 

0 

27 

4 

o 

Totals  .... 

526 

90,774 

213 

79 

Average  or  pe 

rcentage   . 

173 

94.9 

.23 

.08 
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TABLE    V* 

(See  pp.  7-18,  58) 

Fifteen-Minute  Test 


NORTHWEST  SCHOOL 


JUNE,  1897 


School 
Year 

Number 
of  Pupils 

Average 
Age 

Words 
Written 

Average 
Number 
per  Pupil 

Percentage 
correctly 
Spelled 

Illegible 

Nonsense 
Words 

B. 

G. 

B. 

G. 

B. 

G. 

B. 

G. 

B. 

G. 

B. 

G. 

B. 

G. 

8th    ... 

33 

46 

14.4 

14.5 

8,078 

9,763 

245 

212 

95.8 

98.0 

31 

5 

9 

10 

7th    ... 

26 

28 

14.0 

13.9 

6,209 

5,210 

239 

186 

95.2 

97.4 

56 

2 

0 

4 

6th    ... 

53 

69 

13.1 

13.3 

10,693 

13,892 

202 

201 

92.6 

96.8 

37 

5 

10 

17 

5th  a    .  . 

24 

18 

12.6 

13.0 

4,062 

3,233 

169 

189 

92.3 

95.8 

37 

1 

3 

0 

5th  b 

38 

31 

11.8 

12.1 

6,200 

4,106 

163 

132 

94.3 

95.0 

11 

0 

6 

3 

4th  a    .  . 

23 

23 

11.4 

11.7 

3,177 

3,632 

138 

154 

90.1 

94.2 

0 

0 

5 

2 

4th  b    .  . 

16 

16 

11.0 

10.4 

2,618 

2,173 

164 

136 

95.2 

95.3 

0 

1 

2 

4 

3da  .  .  . 

19 

20 

10.5 

10.4 

2,509 

2,019 

132 

101 

91.4 

94.4 

0 

0 

4 

0 

3d6  .  .  . 

24 

19 

9.6 

9.4 

1,658 

1,542 

69 

81 

88.1 

92.0 

27 

0 

0 

0 

Totals 

256 

270 

45,204 

45,570 

99 

14 

39 

40 

Average  or  percentage    . 

179 

169 

93.4 

96.1 

.44 

.03 

.08 

.08 

1  The  data  of  Table  IV  given  separately  for  boys  and  for  girls. 


TABLE   VI 

(See  pp.  7-18,  58) 

Fifteen-Minute  Test 


NORTHWEST  SCHOOL 


JUNE,  1898 


School  Year 

Number 
of  Pupils 

Average 
Age 

Number 
of  Words 
Written 

Average 
Number 
per 
Pupil 

Percentage 
correctly 
Spelled 

Number 
Illegible 

Nonsense 
Words 

8th  

67 

14.9 

18,336 

273 

97.9 

100 

23 

7th  

67 

14.0 

16,222 

245 

95.6 

150 

59 

6th  

89 

13.2 

17,560 

197 

95.2 

50 

39 

5tha  

64 

12.4 

11,215 

178 

94.3 

57 

45 

5th  b   

66 

12.0 

10,174 

154 

94.9 

20 

23 

4th  a 

43 

11  3 

7  050 

164 

93.7 

25 

14 

4th  b 

37 

10.9 

4,944 

134 

93.5 

9 

7 

3da  

38 

10.7 

4,624 

121 

92.8 

48 

89 

3dfc  

58 

9.7 

4,416 

76 

92.8 

18 

9 

Totals  .... 

529 

94,541 

477 

308 

Average  or  percentage    . 

179 

95.0 

.50 

.32 
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NORTHWEST  SCHOOL 


TABLE    VII1 

(See  pp.  7-18,  58) 

Fifteen-Minute  Test 


JUNE,  1898 


School 
Year 

Number 
of  Pupils 

Average 
Age 

Words 
Written 

Average 
Number 
per  Pupil 

Percentage 
correctly 
Spelled 

Illegible 

Nonsense 
Words 

B. 

G. 

B. 

G. 

B. 

G. 

B. 

G. 

B. 

G. 

B. 

G. 

B. 

G. 

8th    ... 

31 

36 

14.8 

14.9 

8,764 

9,572 

283 

266 

97.3 

98.4 

91 

9 

13 

10 

7th    ... 

31 

36 

13.8 

14.2 

7,730 

8,492 

250 

236 

94.4 

96.7 

129 

21 

35 

24 

6th    ... 

55 

34 

13.1 

13.2 

10,253 

7,307 

186 

214 

93.8 

97.1 

43 

7 

28 

11 

5th  a    .  . 

32 

32 

12.2 

12.5 

5,882 

5,333 

184 

172 

92.7 

96.1 

54 

3 

36 

9 

5th  b 

29 

37 

12.0 

11.9 

4,573 

5,601 

158 

151 

93.2 

96.2 

12 

8 

11 

12 

4th  a    .  . 

21 

22 

11.3 

11.2 

3,655 

3,395 

174 

154 

91.7 

95.9 

20 

5 

12 

2 

4th  b    .  . 

17 

20 

10.8 

10.9 

2,183 

2,761 

128 

138 

91.2 

95.3 

2 

7 

2 

5 

3da  .  .  . 

21 

17 

11.0 

10.2 

2,690 

1,934 

128 

114 

91.6 

94.6 

43 

5 

38 

51 

3d  b  ... 

33 

25 

9.7 

9.7 

2,619 

1,797 

79 

72 

91.2 

95.0 

14 

4 

6 

3 

Totals 

270 

259 

48,349 

46,192 

408 

69 

181 

127 

Average  or  percentage 

179 

178 

93.8 

96.3 

.84 

.14 

.37 

.27 

The  data  of  Table  VI  given  separately  for  hoys  and  for  girls. 


TABLE   VIII1 

(See  pp.  7  ff .) 

Fifteen-Minute  Tests 


NORTHWEST  SCHOOL 


JUNE,  1896,  1897,  1898 


School  Year 

Number 
of  Pupils 

Average 
Age 

Median 
Words 

Average 
Variation 

Median 
Percentage 

Average 
Variation 

8th    
7th       

216 
186 

14.8 
13.9 

226 
212 

18.6 
11.0 

97.9 
96.2 

.60 
.50 

6th    
5th  a 

262 
180 

13.2 
12.4 

197 
173 

12.0 
7.3 

95.2 
94.3 

.33 
.36 

5th  &    

206 

12.0 

149 

10.0 

94.3 

.10 

4tha    
4th  b    

121 
130 

11.5 
11.1 

148 
134 

11.6 
12.0 

94.7 
93.7 

.66 
.96 

3d  a  

120 

10.7 

116 

4.0 

93.5 

.23 

3d  b  

136 

9.7 

77 

2.6 

93.0 

1.43 

Total  

1557 

School 

173 

9.0 

95.0 

.33 

The  data  of  Tables  II,  IV,  and  VI  combined. 
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TABLE   IX1 

(See  pp.  7  ff .) 

Fifteen-Minute  Tests 


NORTHWEST  SCHOOL 


JUNE,  1896,  1897,  1898 


School  Year 

Number 
of  Pupils 

Average 
Age 

Median 
Words 

Average 
Variation 

Median 
Percentage 

Average 
Variation 

B. 

G. 

B. 

G. 

B. 

G. 

B. 

G. 

B. 

G. 

B. 

G. 

8th  
7th  
6th  
5th  a 

98 
86 
148 
87 
98 
58 
71 
64 
67 

118 
100 
114 
93 
108 
63 
59 
56 
69 

14.6 
13.8 
13.1 
12.2 
12.0 
11.4 
11.0 
10.6 
9.7 

14.8 
14.0 
13.2 
12.5 
12.1 
11.4 
10.9 
10.4 
9.7 

245 
239 
186 
169 
158 
138 
128 
128 
79 

212 
198 
201 
172 
132 
154 
136 
107 
81 

14.0 
7.0 
11.3 
7.3 
16.0 
16.3 
20.6 
7.0 
4.6 

23.3 
16.6 
17.6 
12.6 
7.0 
7.3 
1.6 
4.3 
4.3 

97.3 
95.2 
93.8 
92.3 
94.2 
91.7 
91.2 
91.6 
89.6 

98.4 
97.3 
96.8 
96.1 
95.2 
95.9 
95.3 
94.6 
95.0 

.76 
.86 
1.20 
.16 
.36 
1.46 
1.40 
.40 
1.03 

.40 
.26 
.70 
.40 
.40 
.90 
.13 
.10 
1.26 

5th  b 

4tha  
4th  b 

3d«  
3d?;  

Totals  .... 

777 

780 

School 

179 

169 

7.6 

10.0 

93.8 

96.3 

.56 

.23 

1  The  data  of  Tables  III,  V,  and  VII  combined. 
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TABLE  XIV 

(See  pp.  24  if .) 

A  Summary  of  the  Motorial  and  Sensorial  Errors  of 
Table  XIII  and  Table  XIV 


Sub-Classes 

Schools 

Foxchase 

Northwest 

I 
MOTOR 
Simple  motorial  (a),  (6),  (c),  and  (d)  .  .  . 
Suggestion  (e),  (/),  (#),  and  (h)  ...... 

Percentage 
28.6 
19.6 

Percentage 
30.7 
14.1 

Ill 

SENSORY 
A  Phonetic  (a)  and  (b) 

19.6 
23.2 

20.8 
26.3 

B  Confusing  (a),  (b),  and  (c)  
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TABLE   XVIII. 

(See  pp.  49  ff.) 
Ten  Composition  Tests,  June,  1897  to  June,  1898 

AGNEW   SCHOOL 


Sc 

hool  Year 

1 
June,  1897 
Composition 

2 

Oct.  21 
Language 

3 

Oct.  27 
Geography 

4 
Nov.  17 
Language 

5 

Dec.  2 
Geography 

4th  a 

P.    W.      % 

19    123     96  9 

P.    W.      % 

8    291     98  6 

P.    W.      % 
8    395     96  9 

P.    W.      % 
9    440     98  3 

P.    W.      % 
10    289     95  6 

4th  b 

13    115     97.1 

26    231     95.5 

25    239     95  0 

20    360     95  8 

19    304     95  8 

BOYS- 

3da    
3d6    

24      79     95.7 
21      53     96.0 

20    183     94.5 
26    152     93.3 

17    171     93.6 
20    117     94.4 

20    232     93.2 
21    258     93.0 

20    159     93.1 
21     110     95.9 

Totals  .  .  . 
Medians    . 

77 
97.0     96.9 

80 
207     95.0 

70 
205     94.7 

70 
309     94.5 

70 
224     95.7 

4th  a     .... 
4th  6  

20    113     97.7 
20    140     96.6 

22    339     99.2 
15    262     98.5 

22    407     98.7 
12    253     96.9 

22    464     98.7 
12    333     97.3 

24    280     97.4 
10    288     96  4 

3da    

23      73     97.1 

22    219     98.0 

20    222     97.6 

21     334     95.5 

20    207     96.9 

GIRLS. 

3d6    

29      61     96.7 

27    177     93.5 

28    116     91.8 

29    269     93.7 

27    115     94.9 

Totals  .  .  . 
Medians    . 

92 
93     96.9 

86 
241     98.2 

82 
238     97.2 

84 
334     96.4 

81 
244     96.7 

SCHOOL 

'4th  a    ... 
4th  b     ... 
3da   .... 
"    3d  6    .... 

39    118     97.3 
33    128     97.0 
47      76     96.4 
50      57     96.3 

30    315     98.9 
41    246     97.0 
42    201     96.3 
53    165     93.4 

30    401     97.8 
37    246     96.0 
37    197     95.6 
48    117     93.1 

31    452     98.5 
32    347     96.6 
41    283     94.4 
50    264     93.4 

34    285     96.5 
29    296     96.1 
40    183     95.0 
48    113     95.4 

Totals    . 
-     Medians 

169 
97     96.8 

166 
224     96.8 

152 
222     96.0 

154 
315     95.7 

151 
234     95.9 

P  =  number  of  pupils  ;  W  =  average  number  of  words  written  ;  %  =  average  percentage  of 
words  correctly  spelled. 
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TABLE    XVIII  (continued) 
Ten  Composition  Tests,  June,  1897  to  June,  1898 

AGNEW   SCHOOL 


6 

7 

8 

9 

1O 

11 

12 

March  9 

March  30 

April  30 

May  18 

June,  1898 

Medians  for 

Ave. 

Geography 

Language 

Geography 

Language 

Composition 

Year 

Var. 

P.  W.   % 

P.  W.   % 

P.  W.   % 

P.  W.   % 

P.  W.   % 

P.  W.   % 

% 

19  431  98.4 

18  423  98.8 

18  496  98.7 

18  458  98.9 

17  179  98.6 

144  409  98.5 

.75 

18  204  97.0 

18  329  95.7 

16  282  96.1 

14  292  96.2 

18  120  95.1 

187  261  95.8 

.51 

19  272  96.7 

24  159  96.1 

21  203  95.9 

21  188  96.1 

21  107  94.9 

207  127  95.3 

1.12 

26  158  97.0 

24  148  94.7 

21  125  96.2 

24  221  96.9 

22  118  92.7 

226  137  95.3 

1.39 

82 

84 

76 

77 

78 

764 

238  97.0 

244  95.9 

243  96.2 

257  96.6 

119  95.0 

204  96.0 

.74 

10  344  98.5 

11  370  99.0 

9  420  97.7 

12  430  99.0 

9  223  98.4 

161  357  98.6 

.50 

15  193  98.4 

14  359  97.4 

16  289  96.2 

19  336  97.8 

18  145  97.9 

151  275  97.4 

.56 

21  284  96.7 

24  173  97.2 

22  224  95.6 

21  250  96.6 

20  112  95.5 

214  221  96.8 

.69 

29  150  97.1 

26  157  95.3 

25  132  96.9 

26  221  96.7 

28  107  94.4 

274  141  95.1 

1.44 

75 

75 

72 

78 

75 

800 

238  97.8 

266  97.3 

257  96.6 

293  97.3 

129  96.7 

224  97.1 

.45 

29  388  98.4 

29  397  98.9 

27  456  98.2 

30  444  99.0 

26  201  98.5 

305  388  98.5 

.57 

33  199  97.7 

32  344  96.6 

32  286  96.2 

33  314  97.0 

36  133  96.5 

338  266  96.5 

.41 

40  278  96.7 

48  166  96.7 

43  214  95.8 

42  219  96.4 

41  110  95.2 

421  199  96.0 

.63 

55  154  97.1 

50  153  95.0 

46  126  96.6 

50  221  96.8 

50  113  93.6 

500  140  95.1 

1.36 

157 

159 

148 

155 

153 

1564 

239  97.1 

255  96.7 

250  96.2 

268  96.8 

123  96.7 

215  96.7 

.37 

P  =  number  of  pupils  ;  \V  =  average  number  of  words  written  ; 
words  correctly  spelled. 


. =  average  percentage  of 
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TABLE   XIX 

(See  pp.  59,  60) 

Results  of  the  Term  Examination  in  Spelling  from  Eleven  Schools 
I.    PRIMARY   GRADES 


School1 

3d6 

3da 

4th  b 

4th  a 

Medians 

A     

S.       A.       T. 
M.     66.0      50 

S.       A.       T. 

M.     67.0      50 

S.       A.      T. 

M.     53.0      50 

S.       A.       T. 

M.     67.0      50 

A.        T. 

665       50 

B 

B.      68.5    125 

B.      65.3    125 

B       56  9    125 

B       649    125 

65  1      125 

C     
D     

M.     51.2      75 
M.     68.0    125 

M.     67.1      75 
M.     68  0    125 

M.     58.5      75 
M      65  0    120 

M.     75.5      75 
M      65  0    120 

62.8       75 
66  5      123 

E     
F     

M.     70.0    100 
M.     59.0    100 

M.     73.5    100 
M.     60.3    100 

M.     71.7    100 
M.     55.9    100 

M.     76.4    100 
M.     65  0    100 

72.6      100 
596      100 

G     .    .    . 

M.     64  0    125 

M      64  0    125 

M      66  0    100 

M      66  0    100 

65  0      123 

H    
/      .         ... 

M.     78.8    225 
M.     81  0    150 

M.     80.6    175 
M      70  5    150 

M.     68.9    200 
M.     59.6    150 

M.     76.3    200 
M.     70  3    150 

77.0      187 
70  4      150 

Medians    .    . 

68.0    125 

67.1    125 

59.6    100 

67.0    100 

66.5      110 

Northwest    .    . 
Agnew      .    .     . 

M.     55.0      0 
M.     62.0      0 

M.     68.5      0 
M.     65.6      0 

M.     70.3      0 
M.     66.4      0 

M.     66.0      0 
M.     79.4      0 

67.2       0 
66.0       0 

Medians    .    . 

58.5      0 

67.0      0 

68.3      0 

72.7      0 

66.2       0 

S=sex;  B=boys;  G=  girls;  M  =  mixed  classes  ;  A  =  class  average  ;  T=  number 
of  minutes  per  week  devoted  to  the  specific  spelling  exercise. 


1  Schools  J  and  K  have  no  primary  grades. 
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TABLE    XIX  (continued) 
II.    GRAMMAR   GRADES 


School 

5th 

6th 

7th 

Medians 

Medians 
all 
Grades 

.  ; 

S.       A.       T. 
B.      66.0      50 

S.       A.       T. 
B.      69.0      50 

S.       A.       T. 
B.      72.0      50 

A.        T. 

69.0        50 

A.       T. 

i 

B                          ... 

M.     68.0      50 
B       68.3    100 

G.      69.0      50 
B.      85.2    100 

G.      71.0      50 
B.      75  7    100 

69.0        50 
75  7      100 

.{ 

B.      64.8      60 

B.      72.3      60 

B.      71.6      60 

71.6        60 

I 
.D      

1 

G.      80.1      60 
M.     66.0    100 
76.2      80 
B.      87.1      80 

G.      81.0      60 
M.     77.0    105 

B.      78.0      80 

G.      80.5      60 
M.     76.0    110 

B.      88.5      80 

80.5        60 
76.0      100 

80.0        80 

I 
F 

86.6      80 
G.      83.5      80 
M      57  4    100 

G.      83.0      80 
M      60  1    100 

G.      82.7      80 
M      680    100 

83.0        80 
60  1      100 

G      

H      . 

M.     76.2    100 

M      82  0    160 

M.     74.0    100 
M      842    140 

M.     80.0    100 
M      802    150 

76.2      100 
820      150 

I       

•  { 

,    ....! 

M.     67.1    100 
B.      52.0    100 
G.      70.8    100 
72.0 
B.      62.5    100 

M.     77.2    100 
B.      73.5    100 
G.      70.1    100 

B.      71.8    100 

M.     77.5    100 
B.      62.0    100 
G.      71.0    100 

B.      73.8    100 

77.2      100 
62.0      100 
70.8      100 

71.8      100 

I 

79.9 
G.      73.3    100 

G.      77.3    100 

G.      80.5    100 

77.3      100 

Medians     .... 

71.4    100 

73.7    100 

75.8    100 

73.9      100 

68.0     100 

Northwest     .    .    .    < 

M.     70.2      0 
M.     74.4      0 

M.     80.2      0 
M.     73.1      0 

B.      81.8      0 
G.      84.0      0 

81.8        0 
74.4        0 

Medians     .... 

72.3      0 

76.6      0 

82.9      0 

77.3        0 

72.3      0 

III.    SEX   DIFFERENCES 


6  boys'  classes  .     .    . 

B.      67.1 

B.      72.9 

B.      72.9 

72.9 

4  girls'  classes  .    .    . 

G.      80.0 

G.      79.1 

G.      80.5 

79.1 

6  mixed  classes     .     . 

M.     67.6 

M.     75.6 

M.     76.8 

75.6 
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TABLE    XX.      (See  pp.  60,  61) 
Tests  with  Words  dictated  in  Column  (C)  and  Sentences  (S) 


Northwest 

Boys 

Girls 

School 

School 
Year 

June,  1897 

June,  1898 

June,  1897 

June,  1898 

June,  1897 

June,  1898 

f8th    .  .  . 
7th    ... 
6th  a    .  . 
6th  b    .  . 
5th  a 
5th  6 

P.     C.      S. 
31    86.3  89.6 
32    82.4  84.0 
12    80.3  82.5 
30    74.6  70.9 
24   58.2  79.1 
39    68.9  79.9 

P.     C.      S. 
27    93.0  87.0 
33    79.2  74.5 
13   74.1   73.9 
37    71.3  66.8 
33    62.0  70.8 
38    64.7  76.4 

P.     C.      S. 
47    90.3  90.0 
35   85.4  88.2 
32    84.0  84.5 
29   77.7  74.5 
18   72.0  82.1 
34    67.4  77.7 

P.     C.      S. 
33    94.3  94.1 
38    83.2  82.9 
16   81.8  81.0 
19    78.0  76.5 
30    74.3  83.0 
37    69.8  81.9 

P.     C.      S. 
78    88.3  89.8 
67    83.9  86.1 
44    82.2  83.5 
59    76.2  72.7 
42    65.6  80.6 
73    68.2  78.8 

P.     C.     S. 

60    93.7  90.6 
71    81.2  78.7 
29    78.0  77.5 
56    74.7  71.7 
63    68.2  76.9 
70    67.3  79.2 

Totals    . 
Medians 

168 
77.5  81.2 

176 
72.7  74.2 

195 
80.9  83.3 

173 
79.9  82.4 

363 
79.2  82.0 

349 

76.4  78.1 

'4th  a    .  . 
4th  6    .  . 
3da  .  .  . 
3d&  .  .  . 

24   57.8  72.2 
13    79.1  84.2 
20   85.0  88.0 
24   45.1   56.9 

17    61.0  76.4 
19    77.0  79.5 
17    67.3  75.7 
32    40.5  54.3 

24    62.0  77.9 
17    84.0  87.3 
13   79.0  85.0 
19   55.2  58.7 

26    72.0  85.0 
27    88.4  91.1 
19    59.7  65.0 
20   43.5  61.0 

48   59.9  75.1 
30   81.6  85.8 
33    82.0  86.5 
43   50.2  57.8 

43    66.5  80.7 
46    82.7  85.3 
36    63.5  70.4 
52   42.0  57.7 

Totals    . 
Medians 

81 
68.5  78.2 

85 
64.2  76.1 

73 
70.5  81.5 

92 
65.9  75.0 

154 
70.8  80.5 

177 
65.0  75.6 

G.  Totals 
Medians 

249 
76.9  81.2 

261 
69.3  75.1 

268 
78.4  83.3 

265 
76.2  82.4 

517 

78.9  82.3 

526 
73.1   76.5 

Lgnew 
tha    ... 
th&    ... 
da  .... 
d&  .  .  .  . 

21    65.6  74.7 
13    73.0  77.6 
25    66.4  68.8 
20   52.4  63.4 

17    66.8  79.5 
16   64.6  79.4 
15    68.1   72.2 
22   51.7  68.1 

19    64.8  78.8 
21    75.8  87.3 
23    70.5  75.8 
32    50.7  68.7 

10    62.0  84.4 
18    75.6  87.9 
22    64.5  75.2 
24   46.9  67.2 

40    65.2  76.8 
34    74.4  82.5 
48    68.9  72.3 
52    51.6  66.1 

27    64.4  82.0 
34    70.1   83.7 
^7    66.3  73.7 
46   49.3  67.7 

Totals    . 
Medians 

79 
66.0  71.8 

70 
65.7  75.8 

95 
67.7  77.3 

74 
63.3  79.8 

174 
67.1  74.6 

144 

65.4  77.9 

P  =  number  of  pupils  in  class. 
TABLE    XXI.      (Seep.  62) 


R. 

N.W. 

R. 

N.W. 

R. 

N.W. 

Year 

No. 

Col. 

Col. 

No. 

Sent. 

Sent. 

No. 

Comp. 

Comp. 

Classes 

Test 

Test1 

Classes 

Test 

Testi 

Classes 

Test 

Test2 

8th     .... 

14 

87.6 

93.7 

28 

86.4 

90.6 

16 

99.2 

99.5 

7th     .... 

21 

83.0 

81.2 

28 

78.8 

78.7 

16 

98.8 

98.5 

6th  a    ... 

16 

80.0 

78.0 

17 

72.8 

77.5 

9 

98.4 

98.6 

6th  b    ... 

9 

75.0 

74.7 

18 

70.3 

71.7 

9 

98.1 

98.0 

5th  a    ... 

13 

69.0 

68.2 

20 

78.1 

76.9 

11 

98.4 

97.0 

5th  b    ... 

4 

65.5 

67.3 

19 

73.6 

79.2 

9 

97.8 

96.9 

4th  a    ... 

15 

59.6 

66.5 

18 

68.5 

80.7 

11 

97.5 

96.7 

Medians 

75.0 

74.7 

73.6 

78.7 

98.4 

98.0 

1  Table  XX,  June,  1898. 
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TABLE  XXIII. 

(See  p.  63) 

Three  Composition  Tests 
NORTHWEST   SCHOOL 


School  Year 

Dec.,  1899 

March,  1900 

May,  1900 

Medians  for 
Year 

Average 
Variation 

Grammar 

'  8th    

7th    .  . 

P.    W.     % 
47    196    98.7 
62    177    96.1 
114    246    97.5 
109    203    97.0 

P.    W.     % 
51    509    99.3 
60    414    99.5 
115    400    99.6 
105    385    99.0 

P.    W.     % 
42    218    99.8 
55    208    98.6 
94    253    99.0 
99    199    97.6 

P.    W.     % 
140    218    99.3 
177    177    98.6 
323    253    99.0 
313    203    97.6 

.36 
1.10 
.70 

.66 

6th    
5th    

Totals  .  . 
L     Medians  . 

332      ' 
200    97.3 

331 
407    99.4 

290 
213    98.8 

953 

232    98.8 

.70 

r 

14th   

92    186    95.0 
113    128    93.9 

96    210    96.8 
112    219    95.4 

88    183    94.3 
107    116    94.3 

276    186    95.0 
332    128    94.3 

.83 

.50 

Totals  .  . 
Medians  . 

205 
157    94.5 

208 
215    96.2 

195 
150    94.3 

608 
185    94.9 

.76 

School  Totals  . 
School  Medians 

537 
191    96.6 

539 
393    99.2 

485 
204    98.1 

1561 
215    97.6 

1.03 

TABLE   XXIV. 

(See  p.  63) 

Composition  Tests  of  Three  Years 
NORTHWEST   SCHOOL 


School  Year 

Year  ending  June 

Medians 

Average 
Variation 

1898 

1899 

1900 

18th     . 

% 
99.5 
98.5 
98.3 
97.0 

% 
98.8 
98.4 
98.0 
97.7 

% 
99.3 
98.6 
99.0 
97.6 

% 
"99.3 
98.5 
98.3 
97.6 

% 

.23 
.06 
.33 
.23 

7th 
'"       

6th 
" 

5th     

Medians    .  .  . 

98.2 

98.5 

98.8 

98.5 

.20 

f4th     
3d 

96.9 
94.7 

96.4 
92.0 

95.0 
94.3 

96.4 
94.3 

.63 
.90 

4 

1     Medians    .  .  . 

96.1 

94.5 

94.9 

94.9 

.53 

School  Medians 

97.8 

97.3 

97.6 

97.6 

.16 
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School  Med. 

WORDS  EMPLOYED  IN  COLUMN  AND  SENTENCE  TESTS 
Column  Test  (Tables  XX,  XXI) 

(See  pp.  60-62) 

Furniture,  chandelier,  curtain,  bureau,  bedstead,  ceiling,  cellar, 
entrance,  building,  tailor,  doctor,  physician,  musician,  beggar, 
plumber,  superintendent,  engine,  conductor,  brakeman,  baggage, 
machinery,  Tuesday,  Wednesday,  Saturday,  February,  autumn, 
breakfast,  chocolate,  cabbage,  dough,  biscuit,  celery,  vegetable, 
scholar,  geography,  strait,  Chicago,  Mississippi,  Missouri,  Alle- 
ghanies,  independent,  confectionery,  different,  addition,  division, 
arithmetic,  decimal,  lead,  steal,  pigeon. 

Sentence  Test  (Tables  XX,  XXI) 

(See  pp.  60-62) 

While  running  he  slipped.  I  listened  to  his  queer  speech,  but  I 
did  not  believe  any  of  it.  The  weather  is  changeable.  His  loud 
whistling  frightened  me.  He  is  always  changing  his  mind.  His 
chain  was  loose.  She  was  baking  cake.  I  have  a  piece  of  it.  Did 
you  receive  my  letter  ?  I  heard  the  laughter  in  the  distance.  Why 
did  you  choose  that  strange  picture  ?  * Because  I  thought  I  liked  it. 
It  is  my  purpose  to  learn.  Did  you  lose  your  almanac  ?  I  gave  it 
to  my  neighbor.  *I  was  writing  in  my  language  book.  Some  chil- 
dren are  not  careful  enough.  Was  it  necessary  to  keep  me  waiting 
so  long  ?  Do  not  disappoint  me  so  often.  I  have  covered  the  mix- 
ture. He  is  getting  better.  *A  feather  is  light.  Do  not  deceive  me. 
I  am  driving  a  new  horse.  *Is  the  surface  of  your  desk  rough  or 
smooth?  The  children  were  hopping.  This  is  certainly  true.  I 
was  very  grateful  for  my  elegant  present.  If  we  have  patience  we 
will  succeed.  He  met  with  a  severe  accident.  Sometimes  children 
are  not  sensible.  You  had  no  business  to  answer  him.  You  are  not 
sweeping  properly.  Your  reading  shows  improvement.  The  ride 
was  very  fatiguing.  I  am  very  anxious  to  hear  the  news.  I  appre- 
ciate y  OUT  kindness,  I  assure  you.  I  cannot  imagine  a  more  peculiar 

92 


APPENDIX  93 

character.  I  guarantee  the  book  will  meet  with  your  approval. 
Intelligent  persons  learn  by  experience.  The  peach  is  delicious.  I 
realize  the  importance  of  the  occasion.  Every  rule  has  exceptions. 
He  is  thoroughly  conscientious  ;  therefore  I  do  trust  him.  The  ele- 
vator is  ascending.  Too  much  praise  is  not  wholesome. 

The  fourth-  and  fifth-year  tests  end  with,  "This  is  certainly 
true."  The  test  for  the  upper  grades  comprises  all  the  sentences 
except  the  four  marked  with  an  asterisk.  The  test  words  are 
italicized. 

Column  Test  (Table  XXV) 

(See  pp.  63,  64) 

FIRST  TEST  (Sept.,  1898) 

Third  Grade :  ache,  also,  beautiful,  breakfast,  business,  certain, 
church,  coffee,  cottage,  cried,  daisies,  doing,  drowned,  engine,  Feb- 
ruary, forty,  furnace,  half,  honey,  juice,  leather,  lost,  mountain, 
neighbor,  obey,  orchard,  parent,  picture,  pour,  proper,  quite,  roller, 
school,  severe,  shovel,  sleeve,  sour,  squeeze,  story,  sugar,  taught, 
those,  tight,  toward,  until,  waiter,  wharf,  whip,  why,  wound. 

Fourth  Grade :  accept,  ache,  always,  anchor,  beggar,  behavior, 
bridge,  ceiling,  celery,  circular,  climb,  cough,  cushion,  dangerous, 
doctor,  easy,  expression,  family,  flannel,  fruit,  grief,  health,  impor- 
tant, instead,  lawyer,  listen,  microscope,  mirror,  multiplication, 
niece,  onion,  opposite,  pearl,  pity,  pleasant,  praise,  pretty,  queer, 
regular,  repeat,  school,  separate,  severe,  sleeve,  speech,  spinach, 
stomach,  surprise,  therefore,  thread. 

Fifth  Grade :  abscess,  accuse,  admittance,  ammonia,  antique, 
appetite,  assign,  baggage,  brakeman,  captain,  celebrate,  choir,  cir- 
cular, committee,  consumption,  converse,  dahlia,  diameter,  dis- 
appoint, division,  excellent,  familiar,  foreigner,  governor,  gypsy, 
hippopotamus,  imitation,  independent,  interfere,  journey,  leopard, 
liniment,  majority,  memory,  millionaire,  mosquito,  necessary,  oppo- 
site, particular,  photograph,  poisonous,  poultice,  preparation,  pursue, 
recognize,  religious,  salary,  sensible,  session,  society. 

Sixth  Grade  :  abscess,  accomplish,  acquire,  alcohol,  ancient,  appear- 
ance, assistance,  auctioneer,  brilliant,  cashier,  character,  circular, 
cologne,  conceit,  counterfeit,  cylinder,  diameter,  disappoint,  divis- 
ible, excellent,  experience,  fashionable,  flourish,  glazier,  guest, 
idolize,  important,  innocent,  irritate,  legible,  lieutenant,  magnetize, 
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messenger,  mischievous,  mucilage,  obstinacy,  orchestra,  particular, 
penitentiary,  petroleum,  pleasure,  poultice,  profession,  receipt, 
refrigerator,  repetition,  sacrifice,  secretary,  sincere,  spectacle. 

Seventh  Grade :  abbreviate,  accommodate,  advantageous,  ambi- 
tious, antiseptic,  appetite,  associate,  camomile,  chamois,  chiffonier, 
civilize,  compulsion,  contemptible,  courageous,  cylindrical,  dia- 
phragm, dissatisfied,  effervescent,  enterprise,  exhaustion,  familiar- 
ity, financier,  gaseous,  homeopathic,  illustrious,  inaugural,  innocent, 
irritable,  leisure,  machinery,  martyr,  mignonette,  mountainous, 
naturalize,  obstacle,  orchestra,  parliament,  penitentiary,  petroleum, 
pneumonia,  precipice,  pronunciation,  recognize,  repetition,  sapphire, 
secrecy,  silesia,  spherical,  suicide,  suspense. 

Eighth  Grade :  abbreviate,  acclamation,  advantageous,  alleviate, 
alliance,  annuity,  apparatus,  armistice,  arraign,  assignee,  bayonet, 
camellia,  chameleon,  chiffonier,  coincidence,  competitive,  constella- 
tion, countenance,  decisive,  diaphragm,  effervescent,  emphasize, 
exhaustion,  farinaceous,  foreclosure,  herbaceous,  hypocrite,  imper- 
vious, indispensable,  inseparable,  irresponsible,  lieutenant,  mali- 
cious, melancholy,  mischievous,  naphtha,  opportunity,  paralysis, 
perceptible,  physician,  postilion,  preparation,  prophecy,  rebellious, 
reference,  ridiculous,  schedule,  sensible,  sovereign,  sufficient. 

SECOND  TEST  (Jan.,  1899) 

Third  Grade  :  afford,  always,  bedstead,  breath,  busy,  chain,  circle, 
color,  cough,  crowd,  damage,  done,  each,  enough,  field,  fourteen, 
geranium,  hatchet,  horrible,  kneel,  leave,  lounge,  move,  neither, 
ocean,  orphan,  paste,  piece,  powder,  purple,  ragged,  rough,  scissors, 
sieve,  sew,  sleigh,  southern,  squirrel,  strange,  suit,  teach,  though, 
toe,  tried,  useful,  walk,  what,  whistle,  women,  wrapper. 

Fourth  Grade :  accident,  afford,  among,  anxiety,  believe,  biscuit, 
billed,  certain,  changeable,  clothier,  clothes,  country,  daily,  differ- 
ent, doctor,  either,  familiar,  fasten,  foreign,  furnace,  glad,  group, 
heart,  increase,  janitor,  length,  loose,  millinery,  mountain,  murmur, 
nineteen,  orphan,  palace,  peddler,  pleasure,  priest,  proceed,  ques- 
tion, relief,  rinse,  scissors,  service,  shoe,  sleigh,  speech,  spinach, 
strange,  taste,  thoroughly,  thread. 

Fifth  Grade :  accept,  acquaintance,  agreeable,  anchor,  anxiety, 
approve,  assistance,  balance,  breadth,  carriage,  celery,  cholera, 


APPENDIX  95 

clothier,  companion,  contagious,  convey,  dangerous,  different,  dis- 
cipline, elephant,  exclamation,  fashionable,  fountain,  grief,  handker- 
chief, horror,  immense,  initial,  interrupt,  justice,  librarian,  liquor, 
mandolin,  menagerie,  mischief,  mucilage,  nuisance,  orchestra,  pas- 
senger, physician,  porcelain,  poultry,  proceed,  quarrel,  regiment, 
rhinoceros,  sarsaparilla,  sensitive,  silesia,  solder. 

Sixth  Grade :  abyss,  accordion,  acute,  alligator,  announcement, 
appetite,  associate,  baggage,  bruise,  catechism,  charity,  circumfer- 
ence, commercial,  conscience,  courageous,  deceive,  different,  disci- 
pline, dungeon,  exclamation,  explanation,  fatigue,  foreign,  glycerine, 
height,  imagine,  independence,  intelligent,  jealous,  leisure,  liniment, 
manufacture,  microscope,  moisture,  necessary,  occasion,  outrageous, 
passenger,  perilous,  photography,  pneumonia,  prairie,  pronunciation, 
receive,  regular,  reservoir,  scenery,  sensible,  society,  spherical. 

Seventh  Grade :  abscess,  accompaniment,  adventurous,  amethyst, 
anxiety,  appreciate,  asylum,  campaign,  chandelier,  chloroform, 
cologne,  condescend,  convalescent,  courteous,  decisive,  different, 
distillery,  electrician,  equilateral,  exhibition,  farinaceous,  flexibility, 
glycerine,  hospital,  imagine,  incandescent,  innumerable,  isosceles, 
library,  magician,  marvelous,  military,  mucilage,  necessary,  obsti- 
nacy, outrageous,  parody,  perilous,  photography,  politician,  prepa- 
ration, proprietor,  recollect,  reservoir,  schedule,  secretary,  sincere, 
stereopticon,  superintendent,  suspense. 

Eighth  Grade :  abscess,  accommodate,  aerial,  alliance,  anodyne, 
apparent,  arraign,  assimilate,  behavior,  campaign,  chancellor,  chlo- 
roform, coliseum,  comprehensible,  contagious,  counterfeit,  deficiency, 
digestible,  efficiency,  equilateral,  exhibition,  fascinate,  fossilize, 
hereditary,  illegible,  inaugural,  inexhaustible,  instantaneous,  irri- 
gate, liquefy,  malleable,  melodeon,  monotonous,  necessitate, 
opposite,  paralyze,  perilous,  physiology,  precede,  presumptuous, 
prophesy,  recede,  religious,  righteous,  scheme,  separate,  spherical, 
suggestion,  suspicious,  systematize. 

THIRD  TEST  (April,  1899) 

Third  Grade :  afraid,  among,  been,  breathe,  buy,  chalk,  circus, 
comb,  could,  cruel,  dare,  door,  early,  error,  fight,  frame,  gingham, 
health,  hour,  knife,  lemon,  many,  much,  niece,  off,  own,  peach, 
pigeon,  preach,  purpose,  raisin,  satisfied,  scorch,  sheep,  sigh,  smooth, 
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spare,  starve,  stream,  sure,  team,  thought,  together,  trouble,  vase, 
wealthy,  wheat,  white,  word,  wreath. 

Fourth  Grade  :  addition,  answer,  anxious,  afraid,  between,  brake- 
man,  bureau,  couple,  charity,  cheese,  college,  coffee,  disappoint, 
dairy,  double,  eleven,  forty,  fashionable,  feather,  geranium,  guide, 
heavy,  injurious,  juice,  library,  lose,  mischief,  move,  musician, 
ninety,  owner,  private,  parcel,  poisonous,  pencil,  professor,  plumber, 
quiet,  religious,  rough,  smooth,  session,  square,  stationary,  strength, 
scorch,  shoulder,  tissue,  taught,  throat. 

Fifth  Grade :  accident,  acute,  alcohol,  ancient,  anxious,  architect, 
assure,  behavior,  bruise,  cashier,  changeable,  chorus,  college,  com- 
plete, continue,  courage,  deceive,  difficult,  discourage,  emergency, 
exercise,  faucet,  fuchsia,  group,  height,  hydrant,  impatient,  injuri- 
ous, interruption,  lattice,  library,  machinery,  manufacturer,  mes- 
senger, mischievous,  multiplication,  obstinate,  palace,  patient, 
pierce,  porpoise,  prairie,  professor,  quotient,  regular,  rhubarb, 
scenery,  separate,  singeing,  spectacle. 

Sixth  Grade  :  access,  accurate,  admission,  amateur,  anxiety,  appre- 
ciate, assure,  behavior,  buoy,  certificate,  chemistry,  civilize,  com- 
mittee, conscious,  cowardice,  decision,  difficult,  disease,  dyspepsia, 
exercise,  explicit,  faucet,  forfeit,  grief,  horror,  imitation,  infectious, 
interfere,  journey,  length,  liquor,  mechanic,  military,  mortgage, 
neuralgia,  officer,  palatable,  patient,  permissible,  physician,  porce- 
lain, precious,  proprietor,  recognize,  rehearse,  responsible,  scheme, 
separate,  soldier,  sturgeon. 

Seventh  Grade:  abstinence,  accordion,  albuminous,  ammunition, 
apologize,  apprentice,  barbarous,  cantaloupe,  character,  chronome- 
ter, commercial,  confidential,  conveyance,  crescent,  deficient,  digest- 
ible, distinguish,  electricity,  equinoctial,  expedition,  fascinate, 
forcible,  guarantee,  hydrophobia,  imitation,  incessant,  intellectual, 
judgment,  license,  magnetize,  massacre,  militia,  murmur,  necessi- 
tate, occasion,  oxidize,  partiality,  permissible,  physical,  porcelain, 
presidential,  pursuit,  recommend,  responsibility,  scheme,  seizure, 
society,  strychnine,  superstitious,  suspicion. 

Eighth  Grade :  abstemious,  accompany,  aggregate,  ambassador, 
anonymous,  apparition,  artificial,  associate,  belligerent,  cantaloupe, 
chandelier,  chronometer,  commercial,  concession,  contemptible, 
courageous,  deficit,  disappoint,  eligible,  equinoctial,  exhilarate, 
fashionable,  fulfill,  heresy,  illiterate,  incandescent,  infallible, 
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insurrection,  irritable,  luscious,  maneuver,  metaphysics,  mortgage, 
negotiate,  optician,  parishioner,  permissible,  pleurisy,  precious,  pre- 
tentious, proprietor,  receptacle,  reminiscence,  ridiculous,  sciatica, 
sepulcher,  stalactite,  suicide,  sustenance,  tableau. 

FOURTH  TEST  (June,  1899) 

Third  Grade :  again,  answer,  beggar,  bridge,  cabbage,  chase,  city, 
come,  country,  crying,  daughter,  dose,  earnest,  eye,  figure,  freeze, 
glove,  heart,  house,  knock,  lesson,  meadow,  muscle,  nineteen,  office, 
owner,  pearl,  pitcher,  present,  purse,  ready,  Saturday,  scratch,  shoe, 
sign,  snatch,  speak,  steady,  street,  surprise,  tease,  thread,  tongue, 
true,  vegetable,  weary,  wheel,  who,  world,  wrist. 

Fourth  Grade :  admission,  apology,  again,  arithmetic,  bruise, 
bought,  burglar,  chief,  committee,  chocolate,  color,  court,  division, 
daisies,  dough,  else,  faucet,  February,  fourteen,  gingham,  honest, 
handkerchief,  interfere,  kneel,  liquor,  lounge,  mischievous,  muscle, 
necessary,  noise,  package,  people,  potato,  promise,  particular,  porce- 
lain, punctual,  quite,  rhyme,  sirup,  something,  statue,  satisfied, 
scratch,  shovel,  squeeze,  study,  tease,  through,  valise. 

Fifth  Grade :  accordion,  addition,  alligator,  announce,  apology, 
arrange,  atmosphere,  belief,  buoy,  catalogue,  charity,  cinnamon, 
cologne,  conceit,  convenient,  creature,  delicious,  digestible,  disease, 
essence,  exhibition,  feminine,  geography,  guardian,  hesitate,  ima- 
gine, important,  innocent,  isthmus,  lawyer,  license,  machinist, 
mechanic,  microscope,  moisture,  murmur,  officer,  parallel,  pavilion, 
pleasant,  positive,  praise,  psalm,  raspberry,  rehearse,  rhyme,  search, 
sergeant,  sirup,  speech. 

Sixth  Grade :  accident,  accuse,  admittance,  ambitious,  anxious, 
architect,  asylum,  biscuit,  cantaloupe,  chandelier,  chiffonier, 
clothier,  community,  contagious,  criticise,  deficient,  digestible, 
dispensary,  embarrass,  exhaustion,  expression,  feminine,  frontier, 
group,  hospital,  immense,  inflammable,  interruption,  judgment, 
library,  machinery,  melodeon,  militia,  mosquito,  nourishment, 
opposite,  parallel,  pavilion,  permission,  physics,  possession,  prepa- 
ration, punctual,  recollect,  relieve,  rheumatism,  science,  sergeant, 
sovereign,  succession. 

Seventh  Grade:  abyss,  accumulate,  alcohol,  analyze,  apoplexy, 
appropriate,  bayonet,  capillary,  chemical,  chrysalis,  commission, 
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conscience,  correspondence,  criticise,  delicious,  dimension,  divisible, 
embarrass,  equivalent,  explanation,  fashionable,  foreclosure,  guard- 
ian, hygiene,  immense,  independence,  intelligent,  laborious,  lieu- 
tenant, mahogany,  medallion,  millinery,  musician,  neuralgia,  officer, 
palatable,  particular,  permission,  physician,  possession,  pretense, 
quarantine,  reference,  rheumatism,  sciatica,  sensible,  soldier,  suc- 
cession, supervision,  suspicious. 

Eighth  Grade :  abstinence,  accomplice,  aggressive,  ambitious, 
antagonize,  appetite,  artillery,  assumption,  beneficial,  capacious, 
characteristic,  chrysalis,  commission,  concussion,  controversy, 
courteous,  delicious,  disciple,  emissary,  equivalent,  expedition, 
fatigue,  glycerine,  homicide,  illuminate,  incessant,  infectious, 
intangible,  isosceles,  luxuriant,  marvelous,  mignonette,  mosquito, 
neuralgia,  osseous,  parliament,  perseverance,  pneumatics,  precipice, 
privilege,  psychology,  reciprocity,  repetition,  salable,  scintillate, 
sergeant,  stereopticon,  superficial,  symbolic,  tangible. 


OF  THE 


THIS  BOOK  IS  DUE  ON  THE  LAST  DATE 
STAMPED  BELOW 


AN  INITIAL  FINE  OF  25  CENTS 

WILL  BE  ASSESSED  FOR  FAILURE  TO  RETURN 
THIS  BOOK  ON  THE  DATE  DUE.  THE  PENALTY 
WILL  INCREASE  TO  SO  CENTS  ON  THE  FOURTH 
DAY  AND  TO  $1.OO  ON  THE  SEVENTH  DAY 
OVERDUE. 


DEC    6  1934 

JUL  23  1939 

/^x^,    #/ 

y&*jL*£t 

_j 

ffclTTO     1    IE3D 

ua 

LOAN 

ci?  6     IS 

?1 

. 

LD  21-10Cbn-7,'33 

YC  01270 


1 82214 


